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It Is tn mstMf 'that tl* fctoa - » 

&tmnm or ac#t* ammcm cmmmwmm 

m m*mm er wmmmm* wmim* mams® t«d bp 

cite* I StoUto B«ri MJttla *11 %*• *«**i**»»t* of 
m* dogs** of auntolkhind tftiivart»ltp # dHanot* 
«>lis *®po*t»d )MHr om® *®s»arctt '«o*Ie Mlt.ii tto 
gttiQBt of a i«vm l^lyaaoei^rifia^ eai»»te«S oufc oidur 
ay nuisartflJkai and go*** hmmi* 4m did tor re**Aroi» 
wosis rsgwlarlf and mm» fcfcan 3M0 d«y® m tool lid 
bp ilalvoraltp 'Jfcafciifco, aft fcto iNmateh MMraftcup’ 
dig Cteiistsy MbmuMiiimM# Bapanand vadle I M* 
graAiata ) CoUoga# <*ai of aaodoilctond ift*iv*n»tep, 

jimms (h*p»}« 



9m ©at mtmcmm mmsm \ 

cimtmm'M m »M&m or mwmMuw luaxa 

d®dlB Kill tlw isolation **«* ctKWinrwl oxatajnatiuci o< 
g*>ly 3 *»efc»rlri© tro* thn m@®m &£ ,^arj^iMpJB«giat 
irafts oi **» £mm fci»* 

femit® of * 3 ag<§aiila qywilftMBu »*• thooia haa h®®« 
dividod into «*■* chapters** 


Hm ehaptor tl <toal« with turn isolation and 
atrocttaral slocidatl®** of nnutral wator aol***!* 
poiysaeetotrftl* firm ttm mda of ;4te^aM.„£yyfim« 


•Sh® ehaptor ill dtaerldas tha isolation and 
olweidati^ of a wataar jolublo nantral 
poly «*©ci*ar Ida firm the f cults of 
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a tut itf mmmqt of flko entuo uoxst haa bam 

aoparmtaif along* itta th» fctsoaia*. accord ino to 
tha xmmimmm*, of c«r*3ijaances for fti* »* ttogxoa of 
^\m&sHthaKkd ttatftmrwftf * 
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punk peotMcts cfefc*J*»d few the punt* mm 
&*® following fmpii(l) «Uni«ludk# HI glfcoaid*, (31 aaponii 
(41 taepanes ani itspnsiis, (fl hitter principles# (6) nnt: 

■ v • \ ;. ' : 

«ii«# ft 1 fatty oil* ,eses mhmmi* (@l lantnMM* If 1 mins uni 
tannin## U®1 sfcnpslin mi piptn usshliars* (111 ^mmim 

till «HN*4® ««&•*# €131 (Ml anal 

MMtAmm* €181 mmmw* 


*Mn ekstifleiUm U act rigli# in the wsg sn 
laasr hr mm t* halcng t© awe® tiua m p?©^* Mori* 
t© Us w i liimlnr stmsstiws rsrfcmi ehsiitel wmmmmm* m»$i 

ths pint® ms dasaif U$ ht® msy trswps# a hrUf ok©£w 
®f t$m mvlsn on the ©Issars of SKfMt%uri cpygi thf 

plants# ^tiJWh Jwt® h^tam Ueofjwa&oi In the psiMt tNasia Is 



Polyaacc ij-aefcaas ora aiacxofaolacttlar oospaotods coraposod of 
wwirai iaMP*aesto«r&it 4«3&», oaualiy Xlalead fclsroagt* m 

giv® cckbpUk c^ipoaiti^. Si®/ as# «g«awr4sa as ®oisto«*«.l®Ki 

a.ila Mfflf B of KXjQ&M$Ck % *y tgfa a waaulifc itta #**«mi fchtt foMat irai M 

glycooidlc Itsakm® W •ll«s fciwi of w*it*r* Itoay axe tytigupiiUiie 
eolloitls of hi$& ^laoular <*<»%!&« »m «MpX«fcaly selitoO* In 

iiitaf* aitll ana Ajaa#** e-t^iP-A, afahla a«'jnwfc n£ tfM&fiti? 
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wi&fccnife diuulvizs* 


and rnmUrnm® ax* c^pXleafeai polyiMMofearld* postymnm: 
«id a iff®* to ttoi xeapacfc that tba focas* as® eharaotoxtoofl as 
plants «oSat«M» vtiUm tin latter ax* isolated from various 
plant owns toy sduMtlm wittto water. Mssfc pis and «s*e U&g®* 
*»«** toes® te«a«a ami la to®e stos®e easy early ttoass* rafanmes 
to*J»9 «sde to *hes In th* and ttoxy mm %q t» m htmm 

of mmmmM mlm fox several «tooi mm4 years# ospoeUUy to 
Stodla* Asia# Mr!®*# &utr*li* aai- Oiina* 






* poly awcivir 143 to tooLstoS (com tM plant toy wtzaetim 
with «»M or tot wttor. <M*t cont.i»in« . little mth M U 
eo4 toh® ptwolplttttoto ef the aoiitjp cost ton with ****** tKowns toff 
HW polytseshittoa U porlfto* to ammm the toexgaala 
ton. j» 4 wotootouo IwhlM** noutoti ptoeipltifeton «l*h 
fltetl f»©» mmm mate* «*■>. 










t&gklS t&iMSdkiSiSt | A ft t* .., . - < - »| »,« «m>»» tmtommmm t 

toArntteattat of lion 1st* ash ccnbsitt# aabiweyl* scsfcyl* privacy 
fep^wyl s*i® csffeosyl groups sad thay am sst tasted sftsr Hi 
dstsetten of nitrogen, sulphur# i&osphom® and halogsss tflttoli 
m«tf fas c mmI ta tbs ©olvciiissctsar Ids* 

lbs optical rot at ton of tbs polysaceharids is measured by 

42 - 

»«s» of mm * 1 polar taster * or photoelectric s&mdts&mUei*- 

M% 

mfaBm * the o^figoratioii of glycoaioic Itoka®® la 
oll^mceaaorliios cwa be correlates! to optical rotatory p.w®* 

W apply lag Jtofaon*# ml e of isomtafciao 4 *. 

Use saalecular tfstoht of tbs polysaqdMytaa teetos? tecsiaal 
mdocSiig group can bo determined by estimating It eltfe d ? 4 
labelled sodium cyanide 41 # sodium l^potoSlfco 44 , ferrlcr»i^ 4? # 
«w* porioaateo asidatton studies 4 ®* Physical methods libs 
viscosity # light sembtartog*®^# osmotic 

amd to determined tbs aataeslsr weight of tbs polysaecbarl^o* 

*» hydrolysis of tbs polysacebarWs with mineral acid# 
under different conditions provides tofo g a a t toa ssyardtay tbs 
aatom of linkages present bstomi s agar aolstiss* Hie collet® 
wib hydrolysis of tbs p»iy»cefcarto)» results ia tbs liberation 


of nonosaMharldau which eaa m soysraied by papmar* or coiemt 
c^ros^togra j* le w J techniques* My am ixlsntii tod by their % 
values* 0 O" tfbrMte sgbespty with authentic staples* malt tog points 
w* tor prepare their crystalline derm* toss* Partial acidic : 
bybrolysis with ousts Mnl acids (o*oi • @*sn 1 results to 
dsgradatte ©fi tlia ^ly«eebar«® tote loss cospltostof adocsOfl 

rbKto ma ossUy bo Itonttotoi* toi«c«setoasjrMtoia totslas« by 
ysrttol bytoolysto* can bs separstoa by ps#sc <tomMtc«Mtor : 




anti tbol* mmdtmm is t»y tbs si«Bi pens of 

stofeytottoo# ioU<Mi« fey mbs fcytiroiysis «ssti toonfcifl effete of 
ii#tiiyto&®ti sugars# ^ortetisfe# octette anti aouyeto iiytir&iyoio* 
;§r«y»i« tisgratiatte®* paonriAoo var ious talJcmstisB tote tbs 
poJyoiOObMfftiii* Sb» sugar »ay bo ^latetettelf oottefceti fey 
isicrcfiyoluraotrto tolstoti# * pacfera^iwfea^fcr ie iaafel»4 or color!.- 
terto tefetiti# W iss ulinly an awtaasiv# «8s of goo 
post tote cifiiwfcifograplw^^ to tfce a^totoioe anti ototette 
®£ sugars has bom roportto* 

flit ■polfmmimg - te io tejoetoti to portotito# octette 
to obtain tht tofcv-s.it ion rsgartiis g tt» na&uso of ©ml gr®a*>0 
anti typos of gifoositii© Itolb o gu psoate» to has torn® its M 
that tho i#a wtilol groups to M3 w i -*4 Itebsti mi X#2*3~ 
trial grw«>o to tho t **s itototi itoiyti*®twsi««» % »tor wees 
esc iti toed fey «*o ««ti tv® Ml«s of par totiat® r»Bpactlvaly # 
liberating on® ®»i® of f erode aoiti but tha units ter tog 1 *4 3 
iiitopt with n» It! * titol aystoat wt not effected* toti® fey 
tiofcor&totog the ctoear.^tisti of partoti&t# anti aaouat of fcutotor 
aeiti liberated# various tofemat tons regarding the 
may tot «btetoei» 

Tfe® steiy latte studies s«m the valuable tofournstioe 
ragartitog the types of linkages fee tuna sugar laototte to a 
palyeseehiiride* fh® Hotbed esnaMs in tin* eethylette of the 
pelysaeeherldo ftilteed % hydrolysis to give Mekfeyltoed sugars, 
*be nature and the gaankifcattv® tisttarmtoto ton of the tehylatsd 
eugere peoviflit tofoswat fcst or the relative patfecfctes of 
nuo-reductog onti groups# tha degree of branching# too typo of 
b*ts®*»t»te Itoheeee eef the a^«» of tbs osto chain Itotaoee 






In fcfo* ih> ly «■» tea £ja actual ly os£riin»l oA 

Sty mm® of ite«**fcSi *m mmmfi® goibem® fey Fur&te’s mttimJP* 
Th» «tfc!iyl.afcs*i product lit &jf<i»al^«^ 

tefetanolie teteeyoitteAtelfft*® or with B§ » 9&4 m%wi®. teif bA 
ted f JsyOIjr wlfe.il fell® mlnoral m%dm* Mm mtgatm 

m® sapocgtef'o* mm* m& Mon* if M toy ttefer 
v,ilu««« optical rotfefeinas ana malting points of fetelr 

crystallite rtwrlwatfetaoa. «i# nethylafesf sugar* a*» gpiatel**' 

feafeftely osfetesfeoa by titrating fetem wife** olkalte b/poioaite 
m Iqr color Iraatric «• feted* ftios# poly saqeterltes wnich aa 
s pitel# in rftirwrtfivrl. i§aAx«j« ite* nor 1 v® yi nry off j g im fciy 
wtlyL^odP* in £«s«r stops oy using msfcmX %&&im m& 
sllvar «»lil» 


m tte present ttes is# fete eteatlcal «sii»i®afetoii of 
two ccaploac tefeor soltel® polysaecharltes* first 1 Isolate# 
i*«t *h» Mil of Jtg^auMSSl 1 a®«* motef Usolatod 
iron fete fruits of tesa ooptanfeua I tews tew teseriteo in- 
cttatffesr 11 tea chapter 111 raspaefcttelSf* 


riavonoias covers « largest grocp of often ily occur big 

occfhatoroeyclic y ipwmi» They teclufee ctelcotes# dltiychn*i* 

«s§tmi©e«*## auram»»# flays**### flawonols. tsoftawotea## 

aiitteqr*ntifeo ate lotecun-fehocyteiains# fn tl mm two honson* 

rl*sf? rat listed by • ?«opate bridge I C ** c«c«c«c ) 
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««Pfe la imrnimmm to which fete sfemi efeum based upon 
C*-€ «* f » ©• Flayof»Ms arc present In plento as yg&lmt 
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Mi Mtmomm and mm mtmm&lf mtommtm$ 

au*t«s»» Th&ir stoKHtsi la mimi m that of $ ~ «* 4 *» 

. k: a.lto :-r C7 . ■ ;-j*s& £li . ', jj Y~- '$j 

itolj %a psmmto m a*mti ~ T - < e. .*m h **m 

«***» •/'«• «; '< - 4 ’ J ; .. .. :jp In 

•Ho tjliw ttan £&mk ammms at tton elaas el iXavaa*** vmwi a 
IWOS'^P® «fc*» «c 3 to ttos f~ »pyr«aa ring of £U*un* in 
dvplannt toy a hyto*yl 91019, 3 • **ydr<a*y ilmmm qk ilmmml 

\m prodtanad* T!»§ toiwlie atoil4fcc« of flavona nisi ftavoaol nag* 
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%ha fl«sws»ass yhich aca alto Jwwm *s «a» 

ai iA^it r ai«s %y jiNy rt fl py vsllow *lajafc aiaanSt#* ihw ©ecjas’3 altonr 

• •• . •' • • , ; . '•. ;' 'i f v4 i ! - :' i:-%, - ; • ..’ ’ .'•' ; • .' 1 . . ■ .; :, • • .g. .•■ .' . 

fas fafatt £ms m ab.mteM tiie MM wittmg iifeM trf saatm IaIm^I w ith »j»wg> .faMfc. 

tti®f ac« alto ncrci ** 1 «• mZ&mlm® ®i&mml@mm la tl&a whist* > 
am— Ha* '<mC assaassS sicmnmm salsa cm txnaiuBMa t*s ■ > l-, 

Ail Iftii if sukvt* «#% H $*k& tMtll jauiMsE mil 

fiSKW %wssxm paiuwni % as m*» wiudw paw MKawwi asp® 
oiMiwIai isfe® B la fl wwMM i L 
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Jtrs&lf # fci» flasoaas d«c f llafonols ©©cars a® glycosides 
md xm ferdrslysls fchay rlill the sugar «k»l*blss and a sugar 
Ism port to* C m qlfomm ) Isnom an flatotia or flam®©! as 
toe eas» nay he* Ha pa**i&i£® ©eouptoo te<y a sugar unlfc la 
gijfcosiate Usings* play* an l~$)&Ktonfc pact dim to whidi & 
glyesslsia sshlblts dtriaananwi la ptopaitlss 
capacity to tow eoas&ans* with wtols* mi$k® m&lmtsf mim- 
M ^Ica tte sugar tosMos la aeually peasaat at posltta S 
Mid s# tto »tssfcF la Iten»s aarf Slwmm&m Is gaaorsUy 

Wtadbsd to a iftogl St paslttea 3 m 7 * 



m&famyimmm mm ttUmm of m of glfieooifito 

mm aaasiote for varto#* mtewsm, paxKimM arlf »«§# vfolofc* »4 
toto*# to timmm ' fnOfc#, 4 Siifi«i I* sfc^Bs, imvm, roof# 
m ttm pum*m Hmqt «p» in ***u*r ami pewiJlr aowr 

to %to» agm* mUmmwm mmmtfm to# mm mm & mm Sm to mmm* 
*fc#ir aci«i a*It» as* mf# aUuU# saito a*® him and §m® 
wMmggmmkm i ms awfi tol I arw titotofe* m» £2* fam* #§*#£#• 
o£ fits floors ar# ou» to fin# g®mmm of mi to 

dlfi:«r-aat aadla 4 ueidto, alkalia# or *wferM >• 


Mi ttoi amfboeyanto# tom fjUxvyJLiwi chforiat or 2 •* 
4 %ifiyi to»« 9 ^rjriiwt ohlorid# a# ttoo pmmt pom&mm&+ <mto» 
draaln# and #nthocy#nidto9Mi ar® teiv«tilm of 3 § £ 1 7 - 
trto/*towqf flavyitot* chlorid#* *»w wmUmm p% gmolU C aatfto- 
*wzmtnm ) mm MMm to tn# mitot, much 

«< ! pso^toi of ottoer group#, mmiws$ group®* and aug#*: 

r®£®i€fe»* *Sto# tow to steMafeoft of «^fctoE^«aii^is i# 

ci~ 

4 # foliour# « 8 + »• - . 3 ' 







fiw basic sSsslutes of antbocyanidto is m m^m 

In i^nttotstlos* 


3 i 5 i 7 «• ferii^ 4 r*w &hmf%bm tftiXegib* 

**>i r/ ftewi that <s*o first ctolouri-jas# as® too* to &sv*io$» 
eoI««r mmMfcg th* eolotirlnos f&wfe cun^lboants wliteb 
ean 1 m eamrlofi late a^ttoqfaii bliBt fef botti**?* with m'fmm 
m aloohlio w&%M* mm hxmm mm tea® 

mfcimefmSmm mm t^seolyoia with attasral notes ear «ns?mn 
tosonli Into tb# m mm ssoiety sub sosar Im pi§»w**t* caXXod 
am ***#<*« 14 to# «r m§lf&mrnm e®»« mm tr« fonab In 
anthrayriniJiaa a*o gl^ocs#* faiaetoas* xhaimoso* 


fho wolowt var tat ton Is Am to th# pmmmm to tho e«U 
wmsmlm off « tang# of illftmt antboc^&ntos* Flow or eoAoti* 
wrist ios 4Cb< olfchos L»/ bpoutianedoo amM’ '' citato * 

stogla spec to# or *w» too eii^ssif solotjci %o&©to# no# 


llw nittMyiatla* oaf b* in snf jwct of tbo 

pitot fras Out m «t tl# to tin* ftornwr stipifi, bus inton#* 

plgfiaafestion br anthoc^antoa &co f#iw«r#My emUim® 
to £Ot#X at fruit • tows?ly colour#*! f towns* angf 

bo both aa &i*&t£ with «tbs«f«ato ffxoo at#® ast# 

taaNM* 
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2& # itat i 4#*f h 
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3»* ah«» &* rtOefcMrer# »*% *ad akIhoi# c*** # a. 

Mr. Mil *«» *||« U» C 1943 *• 

49* {«) fladte# »* # *&wtemm «*!• m& tiasir wltatJoK 
In ®tl fUtrartiaB * « AmP* » OijtiaaKfeAfclm.,# 
iftMtala atilv'jmlfcsf# tSKtai*. { %m2 h 
(to) Krttoif *• l Mali* atespbjp#** gg, , iOl 

UKt). 

41* <«) Flodln* l? • and itoratoh# J* * *Chro<a^og*dpft 5 f % 

s* aaiJt&KB* *te4ai»lfil tm* as. **>.# ^*if* # 

*■• 328 ( 19*4 )* 

ila) Jcwtea* 3**4* N. * toaJU,# and # 

Csmid « 3* eh*** « j| * 2285 ( 1940 )• 

43* &m®£* «* f 3fca«Sc*# 21 * 34* C 19*2 )* 
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mssotfeaua# m& fbmm it* «i*S* $ mnX* eUMU# Jfc. 

sot 4 tt si l* 

*ft*alan, W#J* ; 'Mathoda la Caaeto^ftet® cbftiUfesy% 

:§&* by wt»la*.l«r# |, # 12 ( 1SS4 }« 

omI«» a»d c*T*t *r# wt* »***•♦ 

23&3 I 198? h 

iMmm&t, *#*• **»4 Foafe«ir* «** # jr* «mr« dSm* *»oc. # 

H # 34SB 4 i®m K 

Ui&gjason# &*** -mu Ctam* 

&C3B h3*# 1$ s 313 4 tSNSU }« 

(•) mm$m* w?# **•*# *«*•• a»a «*> #* 

ctomito®*# n « 353 4 m 2 )« 

0») G*tf* # b*wi*, »*** and SttSyi # ; ?*J, # Cticc^aatog, 

11 * 4TS C m3 2* 
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H» pimm. ■mjtimLJxrnmz. im> f*mniy m®m m 

•lar'« Si I* p&anfc MUagn to th* £*ai1y *»n«»ne«n#^# a 
•tvsggUmt awt«a*««o nfffcan elfc&iog as? ©oeasiteiiiily 

a mu %mm*. imm$ hxmemsg Milmemmam* mA 

mmr m tfe» brnm* wtmXZp ®ZM*®A *ltt» umm matf 
eolmd to»Mafca:n» Prieutins toeomA %mm 0 * aksmg an <5 iiswteS 
aoatly ©oiitMY* immmm variable# a «* 1 iricha* In lowj* 
©wife#, «* £*a» a» AALk$m nftoar emsAmtom hvm* 

m$rn mmemm mm wimmm X«**g pntiiaeM* «ntu*4f 

asi «e«wUt<*i ^im, fomia® on tbs usually laattaoi 
long tnamlnsl Prieto* sr.tfy.:# j/*»«canfc# in#*®** fti i . % 
Indian long* yialao** ©c etoearoid* I etUtS, J - unW «IMl 
vnry tbln <e ra i ® a« WN > B Atmm* wumtxtim In itocli and ^paeH 
mA ifab riponn teteg rainy 


Mlganoa* mmS natural laod throughout Mia* «HA 
and cytltlyatwl 1» sw®m* tjeodfe C & n# itedla %® 

coylan# &im In swcm# P ohr*fr «< »M<* 13 th 4 **<s, mmUMfomA* 



%m mgk omm to %m paaf fmm m gmm m 
suvwqroA m& tarn mAmil® of ft **» qivm in ttm tofetilar 


Omus 


4 * Jajlffe* 

f s&m« I 


|5 tt inAk * 

mfmmKmB# 9 

\ ' ! "r,vU 

4£ljfc too* mp&m in® , 
<glOtiHPRie oejWI 6 
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mmiirnlmm 
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fplao) 

6* 

zisyptoo* 

Spiffed Chrftafel 

fimnto 

w&atUk 

7. 

stay-phaa 

«§* 

^liawi AIM to 

i s »ofe®ctoir» 

^feaaa 

gaH 

lima 

®* 

fiatjrptxui 

• 

Si^lnljiitt anci 

jgjgF «wWPw pHpapr*j!®pi»w 

li.* afwliiAad 

rtpjPfiPS* ■5^828? wF»' 

4o&$mfo$Mma 


§• 


jfaoSMfJto 

analysis 

WaatiB. 

X0« 

Wkqf&mm 

Jaaswrlft 

tfmMte miM 


n« 



**»» &&* * ’ft ^8 s §.fi]i ,! t: ^ itfffli 

XH JH* 

Basic & 




mM 

«©**4 

12. 

slsyp*®** 


St 

atantt>ft| t*f aoftf FSliltiS 

13* 

zisypho* 

.^laptops** 

C~ )m$mMs®mrnh>» mmMs 
m^mto 








{IM% 


{ Sm mm tea*!* Bxm ■$* 

mptiMm M mfm arnm 

fiiin# 

;shiai m n«Mfcia» 
lift is mM 0 Bm 
galacfcooo# u» 

Mxmsmmg mmmm* 

Ojnsifcifcation of Root 6 

^laypitlnSito Basle 

«UO 

alkaloids 

matacm i ff# (a) <** 

fir iiMarlfcJmi (B) 

.ilnogsoln (a •» 

imh MpogmSm > 

»atwr soluble Fimlfc# 
eaebofa|f flgtfcs i* « 

36«l£» fruefeoss# 

MmB%m 

Sl*8^ Glhotmamto* 
aside* 1*431* 
asili iiwae# 2*SX* 

3l9QnPfeUB Bpft» 

aims St 

JnSiftMutids 8 and 
Itflubotjenin 

Me* E* Ce* Mgt« 
wm» M.* ®&* and 
& tltaC* Mineral 
@enAH*n«^tiN 

JP«wtty j**ste an# Basil 
isasla fxoa 

ilMT extract. 

& &£ **■ 


ism* 1 * 

iimi 1 * 

om)* 


it* JiBfa&Ms »#iis§feij«ii 


IS* zisypbu* fiaeta*' 


flffO* 


21* ; 3fcifftMS VBIpasSs 


umv 


itlmmm c 

glfco-Bi&t) 

SpinoaJn 

:h mm napmin 

-%a<M*lMfc8a» i 

<%i Ims# 6gttg 
tflKt#Mfct4 oil 
»*S#* fafttr 
*wiia of «i*icti 
mM% mm m—Bd 
|t *alniti t in onid 
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FxUro 4gmG$Md CUlst^tmacifMi 


& Jftytoafcasel ) 
Jnelutftng ol«£e 
and 0 •mbUmlrnSe 


acrttf atddr* 

Cc *A*V 

J*tto0qpinlda»« tAassfc & tlt&l) 3,3 
lMv€qpn]jiz«^ldln» tteewi 
4M.uilMiA it 
CMMtBoth ie aelde 

c**yi «laiM« i**v*a am)® 

Mteddflau 

dvuiboplmft and 

aMt * feA »».f l ! Ifl 

Ryjfete U^»® {IM8^ 

*&» iJtoloida t*s»w*» UW8J** 
ei U M*aApi«a»& 

«^fc3.ai»i;iAli3e 

dug 

a&*tirtt*ij®* 

***»!»*« f«n^g (me)® 

aikthraglucioaidgu# St 

mtiXmin» 0 Imrmn 

AUca&oida# 

ntohogyaxilaa# 

X1AVM3KM 

and aucUagn* 

Cttbettf dt®a**»* ftmifc# UW 
«S*3fc»i*# tlWteS# 

tlmmm 

m4 

anted lagn* 

QfeXte ^4ano»lii WmUm |3,t®o)® S ' 

Oil# caiifealmd M (ItSd)** 

alato - Ilno lftie * 

m*ms>t*l *»tao aa^s tlM9i m 


m* sUxffUxAft Jujifca 
31* ziarpta** 3m$^m 


33* ilayphus .Juj'Jsa 


2&8ypi#i» «7u»ju&a 


35* &agr$tittn Jujatow* 



Oil content# 
protein an# 
m mm 

Satfera u«i&&tmism 

A ft S 

tavimifelJe 

alfetloiAft}* 


a mKtttt of chemical eo%3«wn#s tew bean already 
inter ftc# la the afeora Iftcrafcura# but m afct*»pt haa J*» 
far the laolatloo m# attnaefetral ftlftcldot Aon of poly» 
#ae*9iari#fti* of storchog gaag^». »»»**» of fete aedleiaal, 
•nd tafNasfcriaX va lm& of tb* plan*# ft wa« eiw«>i£t*®«i*S 
worfefev?iitl,« to isolate an# setafcliah the str«efe«®» of tie 
po ly saeeter id© isolate# from the mmda of 







Us© potysaettlrelto ©a# i*o2«t«iS £ mom tJm dofot&Ml 
mSs of a# ss^f«a®a # sagfesaetoi with ®at®r C t% aoafclc «orlAJ 
asd §mmstpi&mml wlfcli atteaaoJU a® faflfWMKrlfift wa* 
pssrift©® tof ®«p®a&<®o p^acipifeat. iaa with ©fcisaisol t© $«fc * oMAwr 
fibrous oueUag* with mMtimm aah eonfewt 4 0.8S l» 
ho&oqtMlty of tiM f^r^wstwrlAi »a» ds®di»$ fear • 


Wm polTmm&&mxtte w*» *Sjyw©£wasi la wmtm mM 

sofoMtd Into two fraction* J»r fraction pEOcl^lfctei *itJ* 

dlffmnt wtaai© of ©fchanol, MU «1« omOoo *•*• «wtl#wa 
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qwmt ifcat Ivoiir Of to® -wfclso4 of HIM and Jon®© * mm 

m®u Ita war® ©saoiifc tally ttofcleai ©Min® tfe© h®aspMitf 
of ti» polfi»ed»ri^»* 





mmthmm potion ef mm asparafcsO lay 

anto » wlsctos jfloiaoolo In 0— O N MMf < 9 * §•$$* 9m 
pa par mm cut Into 1*0 «n» safwt®* woleO 

was* «comettfc£v*iy im «»©ai© sod don to 

cwfcOoSlc m&* oopsassfc was alstod wit& distlilot waior# 

tcoafcod with piMtiol •» aalpi»*r*c aeid ssagsnfc ati# fctis 
of sOwpastseiotics ®ros^ii~y«ll«i colom: was 
neasurad la a laiiulwossoowo phatwslwetrie eoiarS»fc**»# 
aafeg filfcar tl©*SQ* a plot «i ttm <Msamfamc& agalaat aspasat 
nattosr showed only a single sisari* psah iad lasting tho 
folyss®A«ld# to Os hmmmmm* 

tin pcipsaad^Jftt mm slsiflf solsOla to wa*a*r# 

M | § • 10i® ( in wat»jp*c # «*•* I pso 100 al* Si solution)* 
aati eonriMMt 0*SIS* 9m poly«w*«fWs was 9mm0 to bm *mm 
©* nitropn, stOpfe** snA iMOegm* ms 
sni ootQrl psawtstsgs wars f«wd to Os asgllgifels* 

ms em&ymm mlA tydOnlffoio si too pmi^mmm^mrMrn 
with anenOsiMrle sola foiiowad 'm tho pspsr rntammmmvmbMb 
analysis m tm mmmMM to m ^mmmm si toss* 

.'.: •;.? .:.' 

•spurs# B-galactosa# m& y-ar^minmm* ms Mmfoi&g' 

m tot ®@mm mm ecoiisand bar tooir spaaifle ©pttoi 
rot at loss* prtpafsfclao si tOsir csyisSw.il too ds*lir«fclwss *®0 

with auftOsfitle sanp l s s* - ■ 

mm sstinstisa si aw^ws^urMi 

«M|»eo«its 0y jsnriodOhs tskioi jplteoso os * 

rnOnmi sugar* a te o — d that pOsiaMo# arioso *« 
ass prsoaat lo too oalar ratio *il*i la too |t|«iMMiRi ' , 





Ht# fgaM lydrolfsis of ftbo p®lr*»e©feMPtoo MSB 
sulphuric aeld anil pap« t&conafcagsxplite analysts 

of tfet i^itooljiiiife#* taH*i «i aft Partem tofc#»rsto* MMHI 
tiaft gnlA®tmtt m**® l to a rsft s d «l*at faftltossi toy tin imm<m>im: 
m m€ »®p»ctiv@lr* *»ia ©feasts ftfefft 

AKHifc of tint xri«* m& asaStoess mm 1 Intel ftogaftna* focalnff 
fete teste*** I amfen Gtwsiii ) of fttot p0%®a®ctiarl4a mA 
nates aro lteJ»a a# ftssmtoal gsronp** • 




f ai* ©a© «i»ftta§fiateS ftes* % Haworth 
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gtofto m& alteli foUowwft Isf ’ ; 

wmAia*m Bufetet 4 ^ siftfe fisyftbyi Mite mA si Xwm m$M« %w» 
pug* IsJUy iwfettflsteS s*tei*ft [°<] m *» 4Sl* ( In otttoateMa 
MS i # © CM^ 333t ft© %Sf» a fuiiy Mftlirlftfe^ psaiteft# 
[°(J M -4@ # I la afaMBfam* c#i*0*3# «••# 4fe*iJi» tos 
coasts ftrftEolTate of fttm wsfcftytafeaa p&x^m^mhmcldm mA 
pUNHf elir«»i*-^r;»pate analysis of ths )f<ft!0^sal« to 
sslsont r®r#aln3 tits fissssaes of six (Mftfey toftsf ssgars* 




I in 


ctossrsat tens cmf ir wS tl»«fe tli* fanthrlrtsel mg . >r V is 

ifafei^Utse 'mme VS» n*d v«Juas la maismaX 4^1# 

0*U< [<1 ♦ 4 is vatar, C, d«ii I .and la I j^SMCt^W6t0 ^ 

L J » r _ . 

is foot* |*Jp * • ®t twma 2 -CMaoWyl~»-i*ttttyl 

a 1 aalaa ytfr ap Wiitik Sfefta fpaj , jm 4711110 *, 18*0 » 

140 * MI® 4S '\ 


ths qitaatlfcsifeto* sstiinatio* of mhrlttot siipsv, 

f |0 

tof **«• usthffwl of Hirst and <1®®** , mteomsd thmt th$ smjam 
I, SI, III, W, V ana ¥S mam pxmmmuX in to* «sol#o*jUir mis 
2 Stii «*•£*!» 

Hi* *jpp*lk»sae» *( 2 , 3 , 4 ,* ^^SIM^CMSKIVM 1 * 

gtlacfeas* X, and 2 , 3 , 4 , tif|p« *, a* tlyX»P- %Ioa* in, *t 
IsydrolysSs of .^./r.rx.iu.:-;^ toi»ji®s t»g| to I 

faiaotos® on Its so* a^fXes* C 1 uoifc I im %3m $K»4y*Me3iarid» 







tmmwminekim of gxeupe by 

oti&afe ion infl eiibftWfWMt titration of fogfite aoW Ubonto# 
e&smrnpmm to 0*1474 tfs©l®s of for ate aeW per 100 « of 
fete 4a fell® bos is of msfebylftfe Joa efcwftlMfe 

the *&npleat repeating wilt of tho polyeaeoiiftrlOe# to 
•upooeof to eonstet of 14 sugar oel&ioo of ofelofei I wait# 


t?sB?it$#rtejf esseii ft repeat log wftlt# the 
wtm f fejftfil 21494 ft® 4*M*»lfO* by per 
etiefie** fafiteb is te eloee a«mM* t< 
rnmwla&im eMttee 


firing the porteiftfe® casteafete** the owteteod 

polFftaosterW® m* tdm out from to* react tea «**im 
niter 1*0 trote aofi hydrolysed **t«r 4®Areyl»« tot ported 
papar totoaofeog^^ite «saaii*atl^ of to* Iwwoolyoofto 
touted that, the ir«» of xarloee woo gplfc* promteant 



maHant mm torn mm fa i»*m iM^ 

mm i*M«$se# «• 4 M*totoaaa# ®*» w« *®**^«*# 

ot *m» ^wr^t <* **» osidiMi MM «*a 

Am **• ataefciMi ateww 9 #*m it imm •*»*•& **» 

■mmmm of *U %t*ws sitpft* m *§«i*A# Uwt #*4**©fc®«» 
mm® mm aciriiaai *i«»i® m mm®* mmm m 

»£lmm mrn® mm mm$m& wtm$® fa mrnm mA mmtmm 
mm mm$mA ®Mm m mrnm* mm ummUmmi® mmmrnm 
m mm m&m «f mmmirn «f mm mmmmrn mmmm Sm mm m 

mm$® matt tag mem mm tmmrn m A mmrnmm oc mm 

pa pmeemmetAm* mm 0mmsm immlmAm* mrnmm* SmAtorn m 
tiMft mtm smmmrnmm In mm iBmlf mm m cpsilis «M*i Bern* 
m %&m m * 


*m p m xptmqrx uflMzkMm i m»p *A» 
aptes 

irn>* I I flgy*wMa*» 

m*atigmmm% mm 


4 ® I 4 ealoetopgooiuMqri -J^alaetoso* 

si Ipissaeebir Mm it}* mp* 223°# r<7 2i - 3# ( la 

“ ''o 

»at«r# C# tmt%h wm® ®Sm»m&Q9S4phUuiXlY p% mm la oo&vont 

f aof .1* * is® oolocolar tRoigtat 430 cafravaoJo to 4 

trio leebsrfeit of ^ootosoo* As Id tsystoolyiito o; %tm 
•aedtarftdo yloXdod caly nylon®* Ski anenor&e «^f 
of fs«*M*s^i*eifif xylooo units tfttco found to hm * ft * by 
onoynatte hydrolyoig an4 n« 9 «Uv« rotation* Pofttel acid 
hydrolysis f xy let) lows* xhedyaoub 1cm®, eoatro®, pone ! Mg 

to olloooaecharldo ( 3 ) *nd (2) wpaetiiroly «id nylooo which 
« 0 *« MtemMim® by c©»e^^t«^r,:ip3hy with on aottantie 
omapto®* i^ris^ata cni&attoo sitoai&j *het#®d tim etoM9tan$fcton 
m 4*3 s®l«* of iMtA poriodat* with ttio Itonration of 24 
ooloo of foiMftf oold* Hmco tba ollooaaceharido w&a 
identic lof to bo ( 1 )»o*/?«43w 

xytoffsonoor* ( M V i.«u 3 2 -/* - 

nylosytoyioblaoo* (Fig* | ) 

^igeoaochorldo (2)* a crystalling aogar* a*p» lfl # # 
[°q^ -21* 4 to wator* C, 2.91 %h wa® foxitf to bo 
cdweadUdmphlooUg' pm la too ooftront srysteows f and a* 
sugar an acid hydro ly» to gmm only xylooo mil® t ) m 
molaculir might of tbs a agar 296 c©r»spmil^ to a pmtoom 
d fa ao ch arto®. anaynte hydrolysis with MUtla shows# th* 
pe»4®w® of p> *4tohago Motsss th® two nylon® onto#* Ths 
period®*® aglda&ton moo s # tbs ®cmaRiri|stis*i of 3*24 ia»los 
of oatapsrto&a&o with the I to o ta& tos of I *16 saoios of 
I©mte mm por nolo of th» ma®m, mo ollgoMoiHMridb is* 






fl&fpc»*aoch*rid* U)i **&• MflWW # -a&#% 

Un wafc«r# c* 3 »§*)« *** punt to mime sfe 

ayufcaaa V m4 Am MM miasm® t'm of 

xflomm mlfm mm m oimmXme -wmiism ©I U m mtg.ue mm »B S 
mswmpm^M to m <ljUN»oototrto9 of xflam unit©# Tm partocutoa 
m Mi Aim rnmma tt® I tooratioo at 2*>i «©!#» of ioxmie mM 
with the 4*Mito0fcfNl ©f 4 #31 ml©® Of OTtfcaparioaat® pm: mid 
of tm ©llgOMscfearftd©* mrnmm feh© ©X toosaeefcar to© mm 
mm tbm **ru©tar© o* p -4*^lo&yr«n©®rl ~il«£4) • 

lopf raaoa# . t? tg«3 )* toa idepjfctfeF w«® fugtlmr eonflfmeMS 


9 &l*eto«» *yl-«© unit®* to© 4 uafittoativ© ms&imt ttoa 
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tof tl» awfctexi of .iixs*, ©©4 Jon©® ' U» mtor rati© 

Itl xm&mm tisi tm sopmra to th© oilgc»a©eciiaricl»* to© 
mlaeolmr walotat ®t*»®*«t It# to a £I*©sxtoa*2tf«* 
Paarlodftt© a* to. at ton a&ufllc; ©ffowtofl tn© liberation ©£ 2.12 
»®1 m of fovmfe ©cii mto emem&tSm of 4*14 nolo* s*f 
p#rlodat-3 p-* ml# of tin «&ig©©aecharid** CPi$*4 )• touw 
tli« ®* 9 ©ir was e saf toasS to ]» £^©toetqpgfx«©©j^l »C1^4>» 



CH*_OH 



5 UH ggi 

is)# cia 

tta tft f ) v&^w In ®oAiMpfc H w®* foywl 0*%B cte'oi&i&ofcr 
fsinXi f pwtm la oolwoot £u Hi® aoid lpfp* 3 ar® 4 * 

follflt ®®d ®y p<*jp®r ohyrp>toflT®»4uU> ana.l§'i*&4» jp®we®3®ti 
pratoo** of tM & 8w*f Jjm»® .tfiy IphumIiIimo®** ^t*t 
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qyyaat i&*t is?# ootbaati m by til® rat&hod of Nteet and J«pmi 

ftbQMV^i tip nn olft t ratio to in® 1*1 til® two t uy . it ® 

la tm ®ilga« 2 ciiarW®- cpidatien wmAimm afcowad 

tts# c«#4^ttoi ®4 3*» mlm® of ®o»|®#a*s® 

Iteerittaa of l«2 ittil— of io*al« -acid* MMdylA&Ino ®tu*4f 
of tii® ©il^os<i6c&mcl^® follow®® by 4cid tiyorolyaie of Uw 
folly aeohylited dwetsratls*’# afford^ 3#3 # 4 
B-atyi#** «»S tMMwiisarl •l#«sSa^lao 4 w la ##a#i propsattoao* 

Us# ©l Igoaaeehar id® ®a» not iydi^Md with lauto^t lag, 

tli® <<»llafc®fO ImUmmo the two aug*?#* "it*® iNPftlfco ptm®0 

that ©li#@s«8«l»rid# wa® 3»o* K«^^Fl<^r^a^fl^.lr*«dol*ioa®# 

cl tgoaaochar Ido (6 }# *«3 also a pffiip# jVJ^ ^5° 

© 

(la ^t®r C#l«l 54)* Th® fL Igooaectiaxid® wa® ahoMn to hm 
ehroftatographleaUy pur® In *olv®nt»G* m mM tiyaroi: y»t» 
follows te*r paper ehrsmit ographie analysts si mm& th* 
pg e aqgac o iHj*le«to«® only* Til® saolocttlir i«®ioM* 34f 
calc43Ut#a ,5«r C l2 K^| 34a cor»%>m a J#d to * hMo«i 

ataoe^ia#* WmxtaM* m Mat Ian studio® ahowad tip 
coaaa^tto of 4*33 toles of sst®$prt«d#t« and lJderiti<Jti 
of 2»i8 mote of foest* ««iA. itstdiylatlm stu% of ta® 
ollQoaacgharia* £tltew#6 Oy acid feyticolysls it affords* 







2# 3 A and 2 # 3#l 


*4fcTlb* ; >- 


awfco/Wt^iaotoso which mm %xmMvxm* hf fccenlno 


oedod faefftildstah. o » 


HH « a 

conclude* that ftfe* Mmmi listed® ^ 


OLipMocatisrifto wa» ««* hrdroiycsa with ottkisin it follow 
tAsA um ill I cent: In r trim oust h® 4**&* ,. .o^^^ilacfeop/cano^li-. 
ll«O*]UM&om»{yi0» <M* 


0 & tl** h**l* of tli® xnttlls obtained so far part in- 
sularly firom withy lot ion sfewdiho# fthM and partial feGfdrolysi*# 
l«Uowiim wslAtabln Information cwJ4 1 mi darivod 1 

111 * 111 ® aata chain of tto polyaaeenarfdo consists 

of p. ) linkage and /*-»<l*3) ISnkago of 

'scyloeo units and p**(%*f4 ) linkage of 
syloo«*»g*laetCMi units along* lth &-{%*} 4 ) 


linkage of galasto# and arshines* units* 

||i| Ho units of galactose as® ilnisod as terminal 
groups in tha sain chain through U-»4 ) 
linkages* 

mu urss xyloso unit par ^posting unit of t.s» 
polyaaech*ri4o is linfead throoafc c^fi^sl 
linkage in th* tsain chain as terminal gr'uqp* 

Civ) Qoiy qdo unit of srahisoaa .is linked through 
) um®m in tin csnt** of th* 
polysaoeharid** 

Co) From tit® anew® infer sat ion# It is also close 

that th* cialactoss units iu tho aticl® chain an 
llhh*6 at fcha so** Mfl&m units in tip min eh* la 





4"*^ 3 m^p**p**t mL)4,m-%i&*P‘~% "f^ ¥ 

- i 1 

h»p> 

i ; i | 

p -Ih 4 


«Hi atoJ^»«a 14 wulfca of <w»oaacah*ri4itt yer 

sa^aating liiilfe which £mU? «k$Ia4i*« til® iwmafctem *f 
oiig©sK«&ari^ a® a* PurtiaA and 

igiiW mu -«toM mm anaiyti emX mmm of fclw p^lrmem&mSOm 
Tm mmmA an# *teiiteJy -mbww ft amt®& Items mttmm tm ptmsMrn 


34 



i/wda et fission of tbm curing tfcn part lal id<S 

Jr/drolfsia. Ui« arrowed dotted linos Indicated ssosntiiry 

hydro lysls* 

*111® pol^f a «och.4r ids <4»ser$l»#d aows Should csnswis 
14 **ei«® of ngfcspsriofats wi*ii ths lltosrstlna ©I 3 *»Xim 
of ff Iibi acid .par s^aat.to >9 uni* of M sugar iMHiSta* Hii 
actual mmmptim of psr leasts 14.08 and **• lls#ra*icfi 
of |«ali acid a»993 «©i®s luv® fesan dstornlnsd for P«r 
septet lag uni* of th* polysaccharide* aw in ciooa 

agroai»»®sfe *© th# calcnlatsid vain*#. 

stellar ©thsr streetur## mr im pssaihm feu* 
thay «*• lusa ppctoafels bseauae Uis formation of oltgo- 
saccharides as detain ©fi in tha present cas# night no* fes 
positSfeX#* 


All swspora tfton war# e«i.vl *4 #u* *d#r reduced 
paemmiam at low i#r%J«ra*«w» unless jpmtll lad cfeimgwiaa. 
Asai&aas mm dried in vacuum at roois tespero&ura cwor 
anhydrous calc inn ©hescids* All s^pucif tc rotations #rt» 

InequiUferlnn values and all (salting poteta ira uneocreeto 
Paper chroantograpty w -a# psiforund at room tsisparafeiir# toy 
descending technique on Vbafcmm »©*X filter paper unless 
stated otherwise, -as to® follow lag solvent system » 

CA> n»autaaoi » sfehsnoi • water i4il*S)^ 

W iMMfcansi 1 « scat Sc acid-water Wilil) 51 

Cci mm mO iii . ioni»mg»u i ioi * ester tu»*» 3 J^* 








|3y§@i47*lHl Sil 


««td for nurturing tta* 


4 B» iirisd jmi jnmmS# (i«0 #si ) w#r« ax&r.ictoi 

wtkh pfeKdiW nfcii#* C m**%xP l m& athanal* Uni 
« st»icfe^ #*#£» wm dried an# that suspended In distilled 
eater ( a iftkxa ) citato tog 1% acetic aeid* tea mto&tum 
m* uttered sneteanleolly for a-io hoar# to antroct the 
fstueUefe *# aweh as pessitel# and »!**«««€§ oyfc through a 
aetilin doth* , S» process was repeated six tlM dUm 
pract leallf no precipitate was obtained by ing the attract 
to an «ce»a of ®fclM*ial* Tbn cmtolnsd «traeta warn £ iltftte# 
thrice through « think gotten pad, placod ower a cloth in a 
auetner funnel to zmm^ the s us pend e d fins particles* 
el# ir sue Hog# solution so obtain#!! was added slowly to a 
large ereea* of ethanol with eonetant vlproits stirring 





w ma a sibrooa pwiclpitata of ti» crado 

paiysaecharfcte was ctofcatood* ate was fUttwu, <natwtf with 
«it*a»©i# follow** by abooliito afchaned «*«* orlud to vacwin 
»t «ooa tatiapwrafcuro < gmv a*h §#3S }* 


Tho <i*I»d csrudo palyii&echarld® diooolvoil to 
diHUltd motor I 2 litvoo) crntmtining l % ac&tto mM v<iit* 
coBsfcaxit stiertof# til* •©tot logs was f iitorod ««d ad£«d 
i way slowly to «&h»*€>l ( 8 lifcras) with «o«>»ta*ifc <s*nd 
-rltorMs oft tar to® «nd k»pt vftmlgHt* ^h® pcswel^ltiitsd 
polyracebartd® ms fll t o r o d and tha above process wm« 
«»p«at«3 tiirto# to got a whl&n fibrous ;m*etl'ig« C » g f 
aah 0*6 Hi* 


fho bcmoganaity of tha polys weetuu: Ido w u choctotd 
by the following mothoao * 


Iho purw nucilaga I 5 9 ) was dissolved to dtot Ulud 
wrtwwr I5G9 ssli* It was then added slowly to othanol C&oo ;al) 
«nd thd pxoeipttatof polysscschar id® ( nroetlon I) was 
f lltaroc 5 # waohod with afchanol followed by absolute ethanol 
3fi« dr tod to waetiuaw The £ Utrato was trotted with ahuttar 
oft o£ •than®! with stirring *** precipitated poly- 
saccharide C Frscticm II ) was tutor**# washed with ethanol 
and dried In vacuum* aofeh ths tract toes aloogeith the 
■oirtoteal pelyoaecharide ^wa hydrolysed separately with M 



j’llptsirtc mM. the sugar PBMRt to **« ; 

w#r * nxm m pvpmz < 0 mmmm*$pW ***** »*fch»tie : 

Mpara sate® solwifc CC) *nd tta» MpMt«fc«A an tu® sba«*t* ©f ; 

stiafewM f!o*l ftifcir p«p«r ©sang ta* *»■• solvent* *to© '-sugar* 

hmhcw tiiNrfl with wMe a»d oottaotod <SU»* 5 * it. at ivoly to® 

jiurfodst# C0C id it fOB ©Stta&d^ " # Bigur® (ftllStfiSCi fXOt.li flfMH 

uoro •dfctfliaftud fef t Murat » wan of fdnnftd acid iioaratud 
witti standard alkali solution wlisraaa U»s sugars l®a tte 
©tkwr «hMk wex« astimat@«i toy tho awthcd of em&m %lcm of 
psrtodsto* 91*1 ratio of ItepaJUtetosd# teucyiesu Ibarra© too®* | 

fa both fraction was found aloost the Sam* {S»7ti )# tei<icafctog 
tlia pwrif.fod poly* acehar I4s to w hmuogsoesuo* | 


Tim pure polysaccharide C 3 g 1 wa» alxod thoroughly 
with anhydrous ooOImr idsfcatd 4 10 gJ nod atefcoru was m*ss%m&w 
in xm to utoydride im hK>* Aftor mUmimg &vm * water* 
hath fox i# hour*# the eastern was cooled to rac*a t#.%*ar.itur» # 
and poured ovur cruabeo lea with stirring an** than 

left ovsrtiight* the greyish whit# pxoclpit^t# w#» «U.t«x#r] # 
wmbma with water and dr ted to vacum. Die dr lot »k#so was 
then dtesseiroi to atolnaa guntit; of acetone and the solution 
see poured slowly to distilled water, where «#«:» a ftou 
fibrous prooiptodtu was obtained* This precipitate eeo 
fit ., •■.'* :U .to v: -•' Ctoto to Vacuum 2*1 g» fkT**- $3° 

C to ethtfl acetate# C* 1 * 2 % I* 



aolut. Ian 1 3a 4} m« 8 iAM id H« deseefcylaifei w*» 

*i 

carried out to the it»a«l manner Jay refluxing t<w .sirture 
* vslaiHbath for six hours* She viscous solution was 
poured slowly with stirring into S* ethanol ie : K*kfc ucid 
(300 cat) to prsctoitdits tbs polyea*«terids« ®w ~rse ipitata 
ms filtered ana was again prselplfcatsd lay dissoiw tog In 

anil or usd t o*5S g# Ls^J'^ * 1**$° C to water* c # a#S.* )• 

a 

She original paiymcenartoe £<*, J ' ' «lo&.S w C in water# 

D 

c«b«Mfc> ana the p^smscimxim om.nte*m after cls^to^latteti 
tea almost the identical s^weMtc rotation indicating tte 
homogeneity of the 


a strip support i 1ft cm x 4S cias ) of .autaan tio.a 
filter p iper was narlteS with a pencil in aid&le to todicite 
the starting lino* 0.5 a eolation at paiysacMtoari4e (SO iA) 
was placed on starting ite# as « eatpast hand* After ary tog 
at room t tonaperatar* tbs strip was sprayac* with borate buffer 
I pH 9*31 ana suspended bortoontaily in %m siootropboros is 
tank containing two alectrode coaiwrtiAattta each tevtoj 
aporoKinatsl y 4®o ml of borate buffer C pH 9*31. After 
electrophoresis at 360 V ana ia*s i»% far e*$ hours# tbs 
paper atrip *?&# dried,* It was* than cut lengthwise into i eta 
ssg&mts* which wars nus^Nwred to the cathode- end, fl» 
matartol froca mds: umbered atrip was eluted 'a*tb mtwr 
(d sll and filtered through glass wool* Tbs filtrate CS ml 
was placed In m hard glass boiling tube with 8»S# iKpeoiis 
P® 5 ®*®! C 1 m I* U» the tubs# concentrated sulphuric acid 
(IS ml was adi^ rip lily. Vbn tubes were Allowed to com at 



t«NgM»*afe4r*« of 

# uoXoaar waa »ae**ra$ in a KUdrtt^Jneefetf® 1 ** ptocfcoelaefcrle 
ylFMft# *r using Silts? 8o»SO* a blank as a.lis© r^* Wide# 
^ conditions M without paiafsanetiairide* 

^ jedding *© cbtatnsd wate plctfestS isjalitat the 
Mb n«K»*M*r count ad front the anedo and to the cattwS .md. 

»• «****» »aaX wa« obtained indicating tl» pnlysaechorfeto; 


to be honwgenoua* 


Blank Klett Corrected 
reading Klutl feeding 


Kiefct reading 

of elute 


0*014 
0*024 
S* 0 $« 
0.0 26 

0*010 
o.;xJ 4 
0.003 
0*001 
6*084 
0*008 
0*000 
0.004 
0.002 
0*004 
0.008 
0*1X12 
o. : 0 i 



Ui arM polysaccharl#® i 0.3g i was- tonltaa to 
a silica cructois prsv loudly hsatoc to a constant wsiglat- 
sfta* fagis it. ion ins eructols was coolito to & desiccator on# 
ssiglifcs#* Fro® fcho woSgiit of raatoww 4 w*d#l# g i# aftsi ash 
content W. 1 S oilosiats# to be 0#$!*. 


Si was "*. fibrous whits penicsis## v«ry light to weight# 
mlmlf mV&ol® to £0^*» .106 *S° 4 to w«tac* C# 

0*5 $ par loo -7# of solution )• For ehs porpos® of optical 
retailors# ths solution f liters# through a stotstrat 
iwmml to- gat a elsar solution *aa# tbs amount of paly- 
sacehari#* to thn solution was «tar»aln«# color totstricslly • 
Tha polysacclwuri#* was faun# to ba fmw» of nitrogen# 
sulphsr and ha lagans* b #14 not rouse* *«tol .teg •* solwt ton* 


polysaccharide was ax iStnao for im sugars by 
apply tog thro® ap®t* of Its solatia-* to w.ttur on a *trip 
**>•*»*» filter paper <15 cnn x 45 c;asi. ®ki pap 
#sy*l«*»*# to aolrsnt <*} for 36 boors# dr is# *»« cut 
lengthwise Into titos# strips# each containing ous *jpot* 4 
thnan strip* sprays# with #tste different; ratg'Mts 
ttatof nophthoraaorctool an# tricolor >.,est Lr ucld { ^ 4 ^ 
colour with kstoss* only) 11 * ett on*# anti to® Mncsa 



plftttala&at on tl» second and allvat nltrat# la .tC4*feoti» 

Mf 

followed by athannllc »&d lum tydsnclriai cn Uin twisd* 
Tf**s f trot two pspnr drtid in thw cw'sn -at X^i afiti t&i& 
third w%£ «l®»dr*n** **<**« at fclan strip showed mf »p«*» 
h#B€# tto *Kdys*ec?hartas #44 not eoitei&i caiy 4 : »M sua*?* 


Tte» pescent^n of matJnaKyl ®r:m& a was d^%&s*&uw4 by 

63 ^ . 

hod «£ Jslcbar# FUdwa and bofctsn anu was tom* 


far ths determination of acetyl group povawnnngn with and 


without maeilags found aeatyi o.93%* 


4 XU.&X J* 


*lb@ oronoid canton t« wars fount* to b# negligible ay 

i 

tin ss&l^to© ^aa-tbod of ihxmm* Fo***#r# oirdjgiii and iatacty 




Tb® purified .ua cllagn U.S g) wad dissolved a, 2 N 
sulphuric . ! <el *5 C 100 a&) end was hydrolyse* »n .4 natczvb ,»H 
Sor about 24 tears, lh* rsydrc-lyaat® was neutral land with 
ba rlucvc^ rboR.it a # sad concentrater. unbar ceouoad 

pressure* She ii^adfsatn was swasiined for ?v* ids 
as described below * 


u 



•lit* spot© of tlv» 3 h^drolys*t« wmm wppllml m two 

M-imtat of iitmtmm m«l i items iwpar* tt*a ***** 

dsvolopod to oolvouts ( a ) 4 < 3 1 by OaacandifM* 

uotoLaynAton*! %rndmh 0 »m 13m cOMOiiitfcogaraia® wmm atow«lri*4 

and spray*-’ with «ilJ.to# tycUrog«t Jitodit*. u> boat tog Utomto 

an «wm» at &S9 W # #aei» ciMMM tt iiO gicaa* taro® wjpoto* 

7tu§ A aaa a wAlww of tkm Slum spot* cwe»#pc»i*iA4 tfee 
f O 

3 -x/i.oat# and «a gtvto to tipi 

follow tog table* 


w*maijr 
Stout if tod 


R ... JL, 71 

G 0 * 

found 9 im 


«jg «#*# 

Momma glwm 


0*07 

0*15 

0*12 


i*» ■aeabiiKMse 


Tfta tdonfci&y of th® thra® augaxa wja farth* 
eonftiMad Of co-ohceitatogrftpfcy with m <*uth«vtto mmole** of 
tlm 3 u«Mur«« 


** poxttoo of Uyoffolysat® w* awioulvod to a swiall 
amaiiiS; o£ *iu«ou» ooUunul (1*1 ) atto to*w,rtot4 ovar i wwli 
***«i»5 colom of MUttlowd* ac IS*)* 7h# column wm ljffe 

w.,tml9lp «h4 tfa® separation w%» offoctoo *ith solvaab Ca| 

.«nd awarai ;Ur action® (IS AU «®ch *e»» 



found to im UH4 • *JWan following dtorWatlvn ^an mini* 


%i tmmwm of Um sugar wm props rod lay hosting 
<250 ng ) of eug-ir, 90 m of phanyl issfdraaifMi hydr-chlorioo 
and 0*3 Q of sodium acotat* dissolve in S ml of v t tor to n 
%m*. %« Jho and hoa&od for 30 ittoutoo on a boil tog ; .odxWaath* 
Psoeipitnfco of ttao osaa xia «UH«d appaartoi aftnr 1 mtoutoo 
Hi# ftoocuisnfc precipitate wan noparatod with watmr# 
raccyntolllnoa iron $©* otfeanoi # aup. 161° mnantoliag to an 
authontle «4/-%lo* 


Hi# fraction 1S»30 coutatotog a.i<i*u sugar worn utood 

md ooneontratod to giro tugalactoon. % wan racryc tal ll no d 

«**» mstfconol, £*J 25 **a»»° < to «***»,€, 0,4*)* 

& 

Hm molt tog point of tho sugar was found to m lo7°« tt» 
following dartosgfeiv-is worn pcoparod. 



mm plates Uwm pmmzm® Mmm mlmtsf &t oliic g«&_o 
in tVUS -*ul ,*•!-» of hMTlc ©eld au« yaa apofeit of 
atongvttlt Jmrmmi i acetic acid • aafchunral Uiii3)^ and 
liitferied* moea plot** wsm sgrafad uiHn sail in* tijirnQtm 
P**lua.**iMi uea^aife* Ck» imitim tham at l»° to an ora» # w* 
««k* fc© &*9alaet«NM # iMcylo^ and i^raoto©^ 






ft m <300 m 1 1 tot dissolved to 'M 

sulphuric acid <20 «dJ to * 250 nil round feufctMi flash* toe 
flaaOt wae than headed So* 1 24 hair* m a water-hat h* *<%eg 
eoalin^ to jcos® heteufa&wre the lydrolysate iwi dilute to 
90 fl<L and ttaan iMrtoese <ao toll was added to to* toe whole 
eolation was toaJwri toll and trtoff erred to tto heater* ft® 
solatia* too notexellta with tar tom eartonate tod filtered 
mu filtrate and the tMOhtoo of too tar torn essteest* toco 
ececeutrtoiu and than sas&de upte 10 el* 


six state I 3Qx4S ©ms) of tosfeean No4 cuter paper 
tore used os ptf«r temtetogrtaY* tore® guide stripeCtotSems ) 
tto so either edge* and one in carat®*# tors aortal to each 
paper* 4 portion ef star® seUteten was pises# along the 
starting II os I 8 cse away from too upper edge ) of the three 
stents* wimrmm the wmmimSm torts toasts tors m&A m Dimka* 
i golds spot was placed la too ©ant®* of satin guide strips* 

Mil Kim stats wars develops# la iwiteste <€) for 48 hours* 

After dry teg too toro«fc ©grans* guide strips were ate lengthwise* 
sprayed with an U tee hydrogen phuhelai* usd tested in an oven 
at 120® to locate the position of sugars* «ifch the help of 
guide strips# Wtopriato sections of isisprayed port ion tore 
© te alcegwA&h the hltos strips of sate dimes ten from * he 
hltot eteemtogita** dacSk sate ion < with tod without sugar) 
was ate Into mmXl pisuws and stores**# separately with in el 
e* hot water* 'tee elite*© sugars m mm then acidised with 0*2Slt 
eedhm taaperlodateltel 3* the liberated fcumic sold toe 
titrated with stun&ard alkali* after destroying the esoeiiii eg 
totepwrlodate with tohrltoe g%eto <8 all# netoyl red «• ' : 



wm of iiteit* 


nm ®*m% q»mi 0 . 11 # 













to tm 'nmm thm mmtitom saiiphafco* Vkm fUUatt *** a®al» 
concantratou to a »yrop an«l 4l««oivid its aMfcflM* 

wm ttaan iwfettylataO W oapoa&ine **• a*»v* proaouNm tl«4c«* 
tte finally fflcmcKyifcia fi elation naa axtractad thasotxghlff 
srlti) eM^mSornum T&m mstvms ts <ra» <Srlad cnrar anhpdfeouui 
s©3to aalph^ta an4 tha sol mot a latino off un^or soauead 
pranaum* Iti# partly natlts'Utod protiuot w *» nxMlsb miaer # 
15«l <9 )* **ccif a # 33H # |}Q **4§ d | in ehloro£arm«c#l pur 







mdor milm* *&• coifeiiite filtrate mo 

svapor afete tester rteaote proasypp® 4 D^ tdte resulting s/sgp 
wm rMWfc£wl&**& ttsslxm ustear tba «n® somlifeteis. ths WUf 
sm&rim&Z pslgtete&teHis mm tetuite* as m otep brawn 
isoiuu&»»* protect# | 4*8 g) 44 #5 % * £K 7 ^* 

( in eftlorofarsi* C, 1«0X># 


10 * Of WTOt* 


fti© t^fStelysis of felts fltefeylatte |teUf»*etearite ttfss 
eutM by slight steMtetta* of mikte* 9 tas to smmwmg 
Steal* a * ate rnmnwim&& ( 198 *g) was 

tlaasivte in SSJ 4 larak nelfe t 23 «i) ami ml , at Ion wm 
mil-amS for 4 oa a watar« 4 i*ifcl** m» solution wa« 

t ban eoolte cuaestitrattei stesr rteaete peasants or- 8 
feraca* of fortes oeHi wars xmmmm A unOar wmm am* He. was 
amsoiwl is o*ttN *Hil;>mrie aelAi 10 ml) nw 3 fete tr/tfrolyeia 
was carrisd ote for 14 liters on * Udts^feSeii* Xte hydrolyaats 
was coolsA* nsutrallste with barite mmm «tt ami tilfesrte* 
ths rssiteo was waaftte with water fsHsustt fey attend. \£m 
eo.ife.fate solutions *#»» eoecantratte tauter rtetaste pra&aurs 
fe® light brewn ayrup . fh* mathy latte sugars w*r* separated 
«« *»t»ni No.l filter papsr using 3 olvant (O. ma chrotet^ 
grains teamtfl at* spots affcar speaking Hill an Hina byOrogan 
pliktelats ana drying at 1 »*. tta* 8 j. ^ » I, 3 « 4 , 6 »l 4 ii»» 

®»tefctiyl.« ~*M$®eo*a ) suite of sate ontiiyUtod sugars was 
ca Isolated In aaHwotU)* Stes* values wars Caspars* wltfet 
that gfcrtn In literature as sfeosn i» tbs following tab Is* 




g ivm 


ii e ttrJM^alaatoso oM 

' °* 70 

2 ,5 4 4^r^Omtnrn.Wl^mxfio^ o*m 

MB 

a*0 ■ egt ly JUfc"*yieee 


mm mmwl®&^ ph*ye*eel»**W» <200 mg) was hydrolyse* 

at «M«ibfd warm* After hydrolysis# glue ommlW ng> mm 
added to hydrolysate* St wee u»«m neutral lead with earlue 
eaxhcsmte ana iiiundt fhe residua was washed with ethane*.* 
the i filtrate and washing war® acocantrataa. under reduced 
pMssose to a syrap* a portion of the syrup was ©isaelsed 
hi aceta wm and applied m thces shoots <a# 8# and c) of , fi.itman 
no*i f liter paper. 4aeh having tinea guida strips* Che pape 
w»* Irrigated with sohN»t(0} along urta throe ©lanfe ahoets* 
After develepMttt of dhroaatogratie and locating the sugars 
i% guide strips# appropriate saetifins# oNantciming sugars ween 
cut fees the Jinaprayed pert len of the ehpaaatejra-^#* The 
sugars «*>» eluted with 1© ial of water* 



10 * 1 mm ( 0 * 1 M« 2 mil wa» tftan maw 

mw um sia&s. *•* ttfcopfwcad. «» **par*««** us c^rc^-Hsndlai 
blank tlitlM «ar* mX«a emrr4®d oyfe In t-bm mfm wijf . Mftar t,iww 
hours# fell* rajefei*** afcifetira mms aci4lfli<5 «»**&. t«***ly *7ifeH 
muliphurtc meld ami 15 * pafea^lm MWa aalatteni M> waa 
th yt feo it* tn# ASbarafea# Mina was feiferifco^ aBmlnofc 

0.0m aodlai th toamlpt im t* soioti^ri ming sfe^rel* -as teOlrafear. 
the ruataife® aca qtwm i » featoMfe. 


■ . -«i 


valtaaa of O.OUI co«f**pca 6 iJit mm 
typo as*d ila ill) of angar (to «§| 


A 2.02 2*06 2*40 2*202 2*241 2*43$ 

aafelyl*l^qalacfcoat 

B 4*32 4.4© 5.1$ 4.401 4.49# 5.228 

C 2 # 3 # 4 * 4 ^J*» 0 » 4 aafci^ 2 «* • Mj. . M | I. * aam i t«t i •Mir 

f^Hy X'dii ^ mWmm 1 A#J$# jfej#SPI# ■Jk#liJlWP 1 J^iitsJ»al 4 l A- ♦ 

» 2#MMMm»I92pCI* s«S2 l.#2 6*12 4.416 4.496 1 . 22 # 

icyl o** 

* 2* 2*4Wicjf2oaa 3.02 3.08 3.6© 2*204 2.248 2.628 

F 3-Q.r»fe!isrl»l^ USD 2.54 2.80 1.095 1*124 1.314 

armblnoaa 

0 D_Glucoaa 3.42 3. SO 4*08 3.018 3.150 3.692 


®» joov« rental** eoo«>poa6 t© m mvarmia ato&mr rat 
ma 2»4sls4*2«l. fit* mafehrlafemo ao^mra 
www* eaJycsilafea# aa feha mafehyi afefaacs *S an i y «*** wacaam ami 
amw^ra-pantoa* i.#* # * 7 * 14 % «■* tar 

&' h*-g mod tr 2 »> ^ zmi&tzg mm xaapacfeteaiof •ami 

S^ll ^6 ^ 10 ^ 30 ^ ^ a3t> an# **fcra»Hi rMfchF 2 *»£* 9 alaciJ 

raspacfcivoly and Mr aeit*»0««afe%l^i«*^rai» inoa*. ^ 



mofehylated polysaccharide wn* UydrolyGOiS According 
to «Im nsfchsd of cs hcsff «i4 htodbssg . Nattyflstsd poly* 
saccharide (4«Qg) was dissolved In 72% sulphuric acid <50 *nl>* 
thm eolation Was fcspt for one hour at room tea|peratttr®|2S®| 
ana than a Ust*d to 200 t«U Piwthsr Hraroiysia was carrier* 

(sit Of hash tog for 4 hours on a wstsr-bsUw Sw solatia** was 
cooled nnytr. tiiscs* with tear is* cacaotiata wt<3 £ UUtarao* %© 
rawidkas was washed with Mater followed hr •tisnol* Xh» solutions 
were conssntratsd to * ayrwp under reduced pressure* 


the mixture, contain Jag different astlgrlatsd sag ura, 
was resolved tot© sir tract Ions on m&fwm wo. 3 filter paper 
using ioltrstt (BJ. Strips* contain inf 0 iff ©rant individual 
aafchcrlated sugars, cam »iit«d with water* The slots® wees 
concentrated separately under reduced pressure and mAmmd a# 
tract ions X* XI, III, IV, v and vt. 


a solid, In solvent <*) o* 8», found o% # 51*534 
cal cu lated for tetrasathyl huteae, 52*414, [ec]'^ ♦ 123°, 

C in water, C,Q*554)* -®® for 2 , 3 , 4 , 4**t^rs*»cs^a^^ju» 

H*fslactoas £KJ^J * * 142° »> 4 117° loculi* )(ii> water €#l*l;41, 
®*P* 71-73 • .It gave a red colour with p -anlnidliie hydro* ' 
shier Ido sprsy to m tan ol and a 6ms ish red colour with anil ins 
hydrogen pit ha lit** tnantmsst with ethanol ic an 11 ins fees 

2#3#4,5 — fcetra— ihsathyl th'Bllanyl 'Uwcalaefay ifriafar^ , ei*p* 

lflfr.«0 o , C*<J ?• I in acstoss,c, 1*2*1 Ut** a*©. .",#a*s4 0 



Soim, m*p» rn * vt Tm to 0*70, 

«-»* 3§'° in water* lit 47 # m*j». ss°, uoivsrst (U 040 

te Ufc, 15] «* 4W^ »X9? fit iocoafi 2 v 3«M»WM«kSqfi 

© 

with tti# treataaiit of ea»c«it*at«4 mm&m sol at baa, m.p. 
I3« e * i.lfc 44 * «i*p* ii§ # . fit ionwsi fi,j # Mr|p»CMNM!rl ptsmfl 
hydros* id# with phenyl iqfdraein* tydrafelairlde hi w teg m*p#193® 


%jrup# tt could not be roe jefsfeol X feed - uw In 

solvent 0*95, optical rotation a £ wee found to an 

j}q 10 * »*l | lit w ater, €,0*3$*)* U* 83 i® [k] 15 * 20,3° , 
B © 

mm f»w*d, 55*1$* , calculated tm CgU^ # ft is 55*35 *» 

.ns U I d» of the susar- was prepared by 
*h» dry syrap S 3i ®e ) Witts fraahly dUttled dry assUSiie 
<120 mg) for three hairs fc a wateswsatb <15-95°) In absolute 
ethanoll® aoiufcbaa < 5 all* mrnk<*l wm distil let off «std 
the whole vlacw4to oass was leapt lb tin £m6fi3.«ir.atoif four seven 
days* ’its# anilide failed 

to crystal! is#* it eene out m a watte ^uwoer by the 
addition of 3-4 crops of dry ao e ta n e * ft* preofpitafee ««« 
fiiltarao ait and dried, < yield 10 sq), the nup# of powdeir 
was twM ad to be S4~3$ Q , £K/| a -«**" < la ethanol ,€« 2*$*} 
****** *N9s J^** » 54 *44 49® and ul^. a*aa~ •**. 



lb® ®«tha*yX valua of tba 4arir*d an il Ida was feiw# ts tm 

m*S% < M 34»«*>* 

fb® sagwr to **l m fracfelm ate* tkMM «*» 

2 # 3 *4- tr to to^&hytoa^^i©^* 


dlTO&ltfl ryloae* Jpasimljwo-^OI^# 34*<3ft» flaa o?Jtic> 

rotation of fefea sugar [kJ 20 ♦ 12*5 c to watar* C»4»ft*)» bit 


lb® aa 12loa of tk# sugar prapwcad fey ttea j&itt tod of 
fSa^atha * lb® dry syrup ( 30© atp) war* eofiuscoa for alas Itotara 
with 14 ril of frailly prepared distilled awjf aniline dissolved 
la 10 ml of absolute ethanol* ?lta afehaaol was distilled off 
and tli® balk of the mil ism removed under high eaai»r*» 
f#~d »i of mmcmy } at 1$40° <b«th tatqpara&itx* )* Tne syrup 
fife#® was kept In the snfrlgeret^r for T2 boor®# whan tiny 
oryifc^l® {plafcns ) war* otoftarvad* %a adhering aiUiia was 
iiy tn» adoitioti ®f o«y dUanr# and %na erode light 
&ro« crystals was filtered ««*# washes with athar* «no ciriad* 
If laid 38 -lag)* «**p* for 2*3# dto dHSnfci^l*. to*y to^ra** 

no«fl anillda In 24fc** 3 . ®*j»« is 14S a and opt leal rotation [^J 2 * 

If 2® C to ethyl eaeteta C«o*23il and to ****** Qn >H5 a ( to 

ethyl aoaiate ) # 


content of 2 * 3-d to i*wi**tfcy 

anil Id® f recsystall toed was f oynrid to be 25*254 aajyaaiatad foe 

♦ CM# * 24.8HJ* th® s I® ,>:- pmmm to tiats front inn 
nan tAmtiftnd aa ^ 2* 3^dj^n.(aat;^yi, l ,ft, 1 yiog ftp 



3 ta| 14 * in v*l # ww# 

enleuMii f<* nwno mgfchyl penfcoat# c>'%# I8*fO-X « 

ia,p. 1*2-33°, [kj m ~ *** c te ^at#r C,2.3*)* -ult® 1 

1 3 S- 37 *#[j?C| - 23 — * ♦ 35 ° C In w*Wr )• X#it . 82 a*p» 133 - 33 * 

J B 

£<1 - 21 -* ♦ 36 ® | ta «aft«r h tt f oa c w ^ a-o-ffsttigrww 

XI 

xtlmm anil Ida on trwtffc-iMBt with ethanol ie anUiaa, 

_ -* A at 

122 - 24 ° # £<]** * 214 | In *tiyl aottatn, C. 0 «S^ >. Ufc 

, , & ** 

«,p* 12S- 26° , i-^-i * 214 { to m «* acfftota )* 


c& aeatylatloo of saga* with anhydrous 
aasttte and «©afti® aishydrli® a wlA jsMeipifcattt 

was ctotatoafl* St*® drted mm* diaaolv*© In aintoNM qaanfeifcjf 
of aeatana and tha solution was poarad slowly In distill®*! 
vatoar# whar® open a whita ©»sr*4wl2l*ts mixKaa* 3-<Maafctir*» 
0-*ylo*», 3.4-0 too— . imp. 76-77°, £*7** - 3.*° ( to 

^ *“** Jp : 

©hloroforiaip C,3*8Sl# l,it*** ?a*p* 78*ft®£fCj ~ 38° I In 

7 li 

chloroform }• 


syrup# Ryi^ to wnwn 141 0*11 in Uit , 0 * 1 2 * , 
£< J p *m°{ta mtmr* c# 0 * 8 % >. U*? 0 ' 49 C<J D * W»° t In 

water )• 2 b. farad- 2 - hastily M-ffMnyi giycosy lamina 4 *aa 

tjwafcad with ethanol to anillM hawing ra*p# 140 - 43 ° In 

,3. 49 U) __ 



C$ f «i) an£ la thin ao3,«fciMo # potass iuai cblorl^(o »5 9} and 
0*2®»^ s©ei®B } «.aro adft© d. Hie volusi® 

wm mdm opto 140 t ui with wiUr* 3* a blaofc «icp«rtoiims # 

pctaa»iutta chloride i o«5 9} a*w { o*25 M) *»iu » 

f#a all war© diluted to 140 atl with di©t Iliad wa tar* ®aa 

wo© Carrie owl 1© a dark at room Ui ©Hxretur©, 5 al 
©f ©II4© war© ^jram at varloaa fettcxv*!© ©loagwith blank 
mil **c©3a ®f aata^^toiat© wa«* reeaeoc* with a <4i of mi^lmm 
ftlyeol* Til© liberated formic acid ©a© t^at^ a^iost VHO 
* ©A lam hydra* id© uaim? fanthfl rad 4© ladleatar. ©Molt© as© 
given I© table -*7* 


Tbtai fotnalt 

ocia liharafcod 

te *$EfcM 


0*4483 

0*9018 

0*5603 

0*6108 

0*6690 

0.710® 

0*7276 

0.7278 


13*11 

14*08 

16*69 

17 . 0 ® 

18.73 

19*90 

20*37 

a©. 37 


Hi© data ©heats that 0.1476 m»lum togmixt mi* & Has 
l mm Am C 72 »^s 4 pm' 100 grn ui til© X©© 

liW ^ «* octe liberated I 72 boor© 1 ^©graapoii©* to 

21*^ i* nt mitfurotomom md pmtvm mi&* m mu 1 

group©. r um %Am v«lu* of ©liyai *t 43.60, mu 12 hour © 
indicated that on« a®le of foaaa&c 4040 liberated pwr 7 36 .fig, 
663*6®8 and 677.% of ti%© ptlfwaociiarld© respectively* 





0wwm&mto » to tte <iwwiwpf Jihi of o*6#4? aoieo iwrtodiU pai 
S©© § of Afwr ft t*»ura ptffieAm «i41s®3 

K»lakt«i I to m. fcqrfeoirw* with m mphiy lf aeM* 

H» hydroiyaata •»**!»•« cferwatogir^icaliy for tt» 
ps»s«®» of fe^alaetaM, a*«rM« and SMUMtolNMtt* «ta • 
®no*fi@$ tb* aboaooa of all tho fchtfoii #o$ajra» 










- 


— 


- 





wmm Ttj$ etu iAi aa g» g t a fe f yofl> to® ehrotBatuorai 

«prmf«t3 with milim phUkaioko awl ticiaS ail 1»° 

with mm imlp of *h® gum® strip® ag^tcprlaiMi aadiflo* wn 
eut Iroa tfcft irtt^riips^ parties of tt® eS»aa®to@raa® an# 
sugar® «w» ol«ifc®*l wltb w&tor* a ill# s«v<§s» fraction® ww 


frost $m ms cr^ataillaa & iron ataol#^* 223 

(kj 31 ** S4® t In wot*r#C, 2 * 1 %)* J|rMrfM» ast 

w 

Jl«3» aso 1*49 la oolvwoko (l| and C*2» voiaao to milvmi 
I*) m® C»> war® fouad o «?3 aw i Q«as r*apacfciw«Iy* 


*h» ««g|«tft acid lyiraiyota with ® wsiM 

m^mmqmmt aarttraliaitim with kmc ism earboaaM i aad # 44 aii>» 
at Ian lay papar chroutogroftr tooicat^u the pra*uieo of 

which «»• fUrtltor eoaf teaasl by aoM^oa®togr«i^^ 
with iW aittlwit.it oasfcilo* fhw utajatuiar walght of tho suga r 
wa« fo^nd to ha 430 by hypotodit# aattvMl 3 ® whiett cv>rraapq&d« 
to triaaeeiurMa of paatoaa units* Ma&MwJUr uoight oatouaat* 
far 414# 


Partial acitf Ispigalyaia of trimeeharia® with 0*M 
hyd trochloric aelA at %m m far 3@® ofeiwtoa gawa s^rte#®* 
Kfimum aad raod^3Qtfia»iMa» Miitoata oiihatto atuifai 
mwaJMI that two Mo of tho plip»ae©liiiridh eo«ist«wt» 4 #; 
ml m at Mo po rtof ata aufi Z*l m f orate acid lltiortloi. 
etofimS the prooone® «C kl liakaga tetoa two 



la 

6(S) 

■MMi dsnk^m, .w. % v. gft (Zymk ■M-Mmk- 

9L filW in 

i6lv«tlt(r) 6(8} 


0 * 71 # 

0*1S 





mm wmimMm mmmlm m^irn sn®w *6 %tm 

mi 3.24 smlm of nafespoci***** w$m tto llteofifl l» •* 1 * 18 
lauls* of fops&e aoW* «i» «M o«spl«fco3y 

with «.ml*i£»# abewlag turn wmmmm of p mm 

mm%$m mm immm wm*twm* m ** * * • S **^ 4 

amooiio dariv&fciwft* ««#* 11*411® # * 81 $&Ki&imm» 

© 

c,a.2*) # ond ©*i**iafc«* tern C 2a l€ a8 c ¥ i 4 # 8 * * f<^»* 

12*30 H cooafeasifco of «wo «»#•*■* w**h *Ho*» so^tmm 

to litmtrnmm mrnrn In taMo 10 * 


*rts» fraction was roeiycta lllao* «*o» «|890tti ctlMnol# 

a*p* ISI-* 8 » # * [*}*- 26 * 4 ® I 1 » ««Mv* C* I.IX).!^ values 

wwm In «o|f«fcs CBl fM f*J 0»® *»* o*» roapoefctvoiy. 


iyfteolya&s of t&2 sugar ^ifcli M aulpharie aciii an£ 

nsSfcralisatim of fctos hpOrolyajiUi wffch barium sscbouA* 










m# M mw * thoNrt %h« iw&«r rafeio 1*1 awtmmm two 


tttrtodat* agfctatlfia studies t£m &mmsg^tSm of 

4»3$ »l®i of pwrtefatQ .aofl liberate }.t raoloa of Scrale 


£*jT% s?*» la© | io ««t«* u ^ to 
W a«48« Wtlocular woisl* of *l» *«q** «uo 3®t§# calculated 

*•» *•*•» •» «*p* «*« vw* m ma§smm$m 

mrn m& mm «itn twin* eaw»uriNic 






ter to Ait* <«clMi«ik m^irnu Oh moA tho oooowwfcisi 
of 3*25 ialw of swloOsto® wifi* tho IftMcotiMi of 1*1 *» 

of foraic acl®* 


*ho »*iwr *t*li ah ouAftotar** *ci4, 

fnlliirniiii ftnr I of hpitvolspoaMi witfi i**** ***-* , 





art <2 paper efw^atejwfiy# tlw pmmsmm 

of mitm mly* *ffm itPlecsiiar v.v* fotan 

ioim 3«7 «!.«?%&<#•$ foe 342 ^ 

tftkh emms$em®*8 to » dHaacofeariSa of twieos© «tifciis* 


HUfcliyliOtfmt afcus'fef of fcht ol le>M3aeKtfiil|i follcwe® lagf 
W&e®tr®l» of fuuj Mfciyl.j!fca6 ol Icfoaacohs&r 4^o oftcgnleA 


wMeii w«« %*anafora)#S *f bmamim m MMsfiXm la 

•mlkMirnm so lotto* Xfc imo eoncXadof' 

fe*o* to* n£»a» immm ms %j§m» ms®oo«!©it«eia* mm 
not fir^roir»#a W m^mlfmim wm% orauioia* la follow# 4 ti*t 
tia# ilateipsi wao ^ «%yp#« 




•a» sugar I .2 «m> gave pimmyl mmmmm m booting e*llt 
ftomafl l^dj^crterid# | 0*4 «*»)« ciyutall in# 

oeefcaft* { 0.6 gm) 2iwS w&terC & «U it»# tuning vatosNOatit 
for 30 ml m&m* «tn* aolutlna cooled and tfe* pc*e li4*«*oo 
piMMRQfl ojM‘ 110 was fUtoeed ar#$ xooBjpatolllood tmm M ® mmm 
mM&ml# mp* m& m»mp* wifcb m ®mm%m toaftwo* 



Uufchl «» ’Flora of ***» ifespar 

mt« .1 P. 154# c lassie Cejpyrlglift y^ Ci» ^w< Mgn i W» 


: ...,- ■• :: 


l ISM | 


mm 





Sttnr* iti# S£* Uli. 314-45 C 1MI ># 

14 * RsJadtaRii anrt tharwa. M*§ t m mttom Asi# 

222 C IM3 )* 

!§* **o. v*s* # Mfeaj «««%?. ms* mmxg 0 «* '" # ^4®^) 

tfs^udamraaa T#f Ifls&felttr iel*# 1*1 (t ). 289-93 ( 194® I* 

14 * < %r>>r J , s»Ui ttua&lftr* Jr*%# Mmm# ***** auto-agar# 
J*^« and Pantoor* »*^*f Hal** Owa. neto* £& #l®0fo*ll 

mmh 

ii* 9m mGifoimx* *•# ^»trai# »** awwfcMi Q*«9* 

100 C5> 1403-12 ( 194® ). 

18* Taafcaacfca. R*. tflUttlM* «*# wm HIMNw# %%f 
1®rate«m ft*W a# 2609-12 ( M13 1* 

It* irivaatm* »«** ariv&^ront. *«*>#* ffegfto^iaiR* * 

It (10 1 * 1-ISM C Iff* I* <»*M* 

10* Tomoda. A»3*i*r». «*• A*# SvakBBdJ® z&mhtt 

IS (21* 49-4®. ( 194® U 

21* oeamra# fWtogfMl* wMi# HMhUilrot togi* Maix&t 
MlaklOka# H»#uojr Oiaa# B all ^9 r (3)# 614—33 

C 1981 

S®« Banda, *«£•« Btoto# ®**t# Jodiia* %»** 6ci»* CM*»# 


iMft#Of®t>* 


Ugg # jgs ^ S lcfcl J6#ftff# ®Ht# •HUBf BNKm 
HilOaoact* €&•*!# V#4an43»a atoisa Ml®maA« <%&*# 
Ctou^HilMP# totoWiwtt **o4l t a cbi k^yo Saaogjrafe fctigiiga 

M * 2*1-18# ( 3W* ) I Mi#)* 

UD4* *W*< r 3i*§8i 9M§# *a& S 2*s* '%!»# 'lasig %uc3cf 

MiJ^Mwaefe# CSaairi# V*&aiyMif 6#l%aatiifi. Gist id§ 



*** • mrnlmmm** xtuiOuf 
J& <3), 34— 3§#l 194? >» 

OngUtoi# *••*• »•# tx*uu* ^ai%S*»#t 

iME* J* ^ci*# ' Ci*>4J# 3 36 44 * { H?4 l» 

jltaiiMknr* aail Jtoabmtov* Kh.Khj lels # l? ^r^afetiacgil* 


ChaflU SUM*(S) 












54* rnsvi, * 9 **i«» mmtm* mimmi&w <* 

&kdiA i mm u 

II* «4nMi P*# Hough# H* «!«*■ *fOQ®S# 4M*m$ 3m m* 

€ hem* &&ag Ut * I 29S2 >• 

Si* Hmwtm* tJmiimg mueim* *»*• and •mmmm* *#•»' 

*• ATI* 0*8®* 3oe*l S2. * *12# ( WO )# 

57* jyiplmil# o*o, # flagterooJt* a*s* anB Kc*sl#r# <$*$ 

3m Ommm doc*# 2X1 C 1118 I* 

SB* Mailar# H*j /eta S»?aii«3*# # T4> C 1160 I* 

Si. m®rm* »* Hough# z** m3 3m®», 33LM 9 f 3m Ctam* 

Soc M 2744 C If 12 I. 

§0* HisAi %l*-* itfio 3mm* 8*Jt*n*# Diciisa* 7«**dsaf# 3o©«# 

2, * M ( lt4» I* 

61* Msf*JBC«a# s*f # Kathleen ittfa*MS Mdcowtfcl# n4*H*# 

An&l* €t$®8t*# * 2246 ( If IS I* 

62* (a) ** «w «j 3* j4m1* * 604 ^ S960 I# 

III) «Hson # C«A*f sftal* Qi®«»# 21 * 2299 i If If >• 

03* Cal HidfiMT r 8*6*# Hani«t# *4*f 8 Oairy 8 cj 1*# 2300 (If #9 2 

(Jl) Ehjfiaola# N*« 0lX2«a# ***** HMriltoa * *•*?# RtfMCO# 
fww # AnSith* 7*1 'tal# Omm* # jt£ * 210# { Sff6 J* 

64* icticyvor* »*B* fjsoc# Soy* »***( fcandon) t« £2*236 (1920)* 
#5* Ulltltfj 9*2** # atftd C^BP»8 # H*A* # J* ChWi* 

Joe*# 7£, 1873 < MM ). 

66. {a) Leftjra®. *• *»# J*#*r®r. *.» • «irow>fct>SMM®*if ** 

®2jw2<MP*8 9* 264 1 # 4 2916 1* 

ih) i<ilko8# o#f • 2 aoor®toff of chxotaafcepMBtolt 

IMLlHxli # 284; *6* CfBS*l* Pm WB i 1966 )* 
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stacay, *-i Talar***# i » 216 4 USB )* 

BtflrlM, 8*t BlAchuM. J., M ' 2H ( 1948 >. 
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Hoyl.# W X hlt la r , -G.-iSoiyic Big*, 

UH1), 
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Cmm and Mae H ag— * # ^aariean Owmlcal Society 
Matogftfli Seri##, salnawsid HUbXUhlng cocpor <*xmu* 
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word is usually mm3 for tbs largo fruited* sunb/ or 
cooking variety Ifispartant for tuantesi food to stony countries 
•npeclauly tropical Mrtoa* thin )Ml<«g« w t*» apeei** 
Aw* passdisioea vftill* s»»fc aattog vaxiattost belongs to 
species jm ^aiaataa * 


ins fruit is thna to eight taehuk <7.5 to ao c»»> 
m length with a thto*jfi««8 of 1 to 1*5 tndteo (2*5 to 3*5 
cm)* Boa* variattoa Imvi a thick sfcto while others m thin 
•kin* The akin mp bo pell©* ©r rod* The fruit has a 
whitish ;3*ast pulp with a gr— ab le flavear* 3h* plant in 

indigenous In Bihar and the Eastern Himal^a© upto 4-300 ft* 

1 

cultivated throughout India * 


rnmmm am m goml mmtm of ondtnlwdf®***# •inoml* 

m® vjfcataln* «jiOt a hkym «al«riiie» w&lm# .mmUmtote a»i 

sroptfliM ar» attribute to thus* io|>al-#jcly 

urod In dtofcolia fc of oproe# cfuronie %3 apfesrlos and 

dlnndiowuu Up# trait U Foals of groan bananas amt 

onnfvfli -ms dorciatcd th**rapanfcte agent against a«g« oewraa# 

3>to Wilton# chap# oar bum and as Aia eroatk against 
* 

wrinkle . Unripe fra it la asfcrtrtganfc and ri:*» trait, is 
ant JUj®*t>**t ic aaod «a a mild danulcant, astringent, uist la 
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*«fcin* qu*MMfc lngXfoo» * 

steg caff ale «ci^« cata- 
eltJf)# forulic 
sogmim a© to, p~mm aryl 
qainie «elA#clmmlc *eto 
and dwrlarat iv**« dopu, 
rscw,idwwsnl ina*dox>jminc# 
loaeani'Klia^ftildixi# S«* 
bytfraqr tifft ari te f i ri »lM.gy* 
topl*iU,5~hydra<y trytea- 
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Phyatochaaiieal na ww of — 
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• C*t*ch»l*Afe>« 1 * 

ante) 
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niffanwifc pmtm of this qmhm havt waws wmtsaii® 
from 6 iff #raafc pl—t profciefca *• lw»« 4r*»^r h®*** Smmstltam 
In Uttraiartf b«fe no oayfcral P®i¥ aaeehar ha# Js«Miii 

MttlQMa act the unrip# fruifc* of lIlIftJMBJto iM J i te * 

^tiU now* 

*f| y^f* -»i*ara an ha® hean wort# ieo^aitifoii 

*trtset**r*i #i«el4#fcl«i of «»• i*«i the ittrl 

frtaih of thte tywtw f plant 







4 ? 3 «* 


2X1*3 7km eoripltoMi hgrdroiyaia ®£ Wm po^oaoch. a*14» 
with 2& a&U%niXi& miM £&llmwM 'top paper chgwoa&agraptifo 
analysis of t h# bydrolysate wr«ni«6 tho prosaew of th»®# 
sag tea# iHPilaeto#®# CMfaaaaioa® an# fha^ios#* ft*# Wtototof 
of tho augur a woo eoeifimil fcy tina.tr apaetf Sc opt teal 
rotation#, ptaparat ten of tt»lr eqritaUlM ffcrlMMw 
, n d cso^hi^mtography with a ufchan tie 

■Hut quantity lva uatimtioi of tte aooo-uwtftohariei# 
e^oQ^gd.i by j^rtodat* o*to*tI«i tahtof Whoso ## a 
rofaxwiie# sugar olnwod that moiwoio * galaetoso and j^yXoio 
ara pro® ant to %t» motor ratio 4sl«l to tho P«lfo®etoi*rtoo* 

*aj # hydr©ly*to of tha poly s iecii^r id@ with 

o*0Sh a n t po ur acid and ayhsogaaot pajpor <hso®iutogriipiii® 

itiijysis of ton hyoroiyaato tot tog out at wartotoi ilitoofalij 
tiut ti&toc&o&a was lto orutof first foilowod tof tho 



mmifUtrn* m m* U h Had % im la aoXv**tU3 # 0*0»« 
«*p* ?i-73° [*] 33 >123° 1 In wotar«c* 0»5M J» ai txm»tamm 
trfith •feftaaalie an Ulna qmm 2*3»4*&»t«t 
pli<Ofl^ iUg aX act ^<yXa«iaa» ®*p* i®l3*$# 0 * C la 

icanu* c*l*l $4 ). thorafora* «tw identify of um f«BthyUt«a 
in#jir l* la (MUblfttliafl us 2*3*4 


i%yylafc«d «ogar (23* mm oHfcailant* *«* a iiyrop 043.4 

IS 

not *x* Mo&fltaUiM*# 4 fl48 to mM* (Al* 0*t»* jyj^ ♦ 

If #2° | i"! watnt*c* ©*3S )• «fc t iimMI witH nthanuic 

on Ulna It fot«* a#3#4-ttWb«iUf|p^lWf^i anlUdt* 
i£«; r * Sls»56 a * [<J 2 ^ i*0 a (In #tit<i«®l*€* 2*5 541* Vn sugar 
In tfci* fiacactiao «o* mm identified m 2* 3*4^r i**o»ai3fct$fX~ 


rfctlylatad -n*»r (31* »•* vmim In «i>lvant(A) 
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1!i« atari! »• t»dlcaUi tiut qalacfco&a mtt< ^ 
ijp&3e omm ****&»& «a aow^teias «ntf 

>3i whJksfe W># 

w ,w3w«* .ft of Mm nA^fMm* A 











l\ rga pari, ion of {£)# 2*4 i & m i 6 aolos) 

Indlcata* that t Ha b^cwban* of tm polyoacaiwvia* cansiawi 
of un.-.aw aatfca ifednS thraagii l«->4 JLi'fcsagaB* **fcaefci*i 


aanneaa 4aii3 in tba aai» «h4to par rapaatinii unit of tba 
polya jcclvirib© a*® AinM *t position § la addition to «4 
ma «4 - posi&i mrnm Isolation of 
stefi© tn I Mm tbit «m mala of x&lmm mm pm 

unit of to# poJ^ayccharidt is liatesd at posit!**! 

Pc*s«a*a ®£ 2* 3,4~tr i** C i mlm I **»*• 

that ana ssylas® unit in Ut poi/saGchair id# ©ccapy ta ralnal 
position through ;l— »J l&u«tga* 


111,8 Batarrateatlan of taralnnl group* by pariafst® 

* lint ten miff sii»s®quanfc titration of lmstntoS fomic neb!* 
eorroapoods to 0*782 «&N. of foeal* aciH S*r 1<» 9 of «» 
palya*ech<*id*« 4® suppoai*) to oroiafc of 42 **i« aniatlan 
of #hich 2 units of galactoao and ona unit of jsyl©a®t Sam 
tocaloai groom* ©*»»i%ar!iii ®*h a rapist teg unit* it» 
tar<ainal gr©*upa was# found 24 * 84 % a® ditarsitead by 
poriodata miAmism stadias midi is teanticni to ttoafc 
r^vaaJoO iry *na« 3 yl*fcten studios C 25 * 03 % !» 
m#6 M p#sttel acid hydrolyai* of t*» polyaacebarMa 
falloma by papar «bro»it«tra.ptiic oaMotlon » MmmUsa 
seal* tffi«a«d ftm <») olifosacchMfiSo* *lw follouteg 
jUS® wqit® ® 

i, arnnomim a-? ^?i^mowiras»^fl 14*^4 )~o*? «. 

tommrnm ***** 1 iMMHBMiaoa* 

2# ^traitetesa* 









3 * # » < (nannabios®, ©, t< 

jXfrvsftaayl <!«•>&) «£*>;£ >» 

II* taurmo^/K«no- 39 » 

*« ; mmvbi&mt 4-03 ^ 


hydrdyaie of th« oUgotortech ±rl£* yisiao<i only naonoao. 
Partial ael 4 aKHHi«w« am# mami^aiam whieii 

w«ro idaotif M by co-au?«iato@rai*r with the ayfcham;4c 
**A*>i*0* Yha Identity mm alw confirm*! toy tha porlcdat® 
CKldttiOB data which showed the Utoarafe ton of 2»10 ad.®® 

of formic acid with fch# co®«n«|*ttoi of 5*3 odes of tasta 
oariofet® oar noles of sugar* H*ne« the oilgoaaech^rid® mm 


amino rano^y I^J^*®itfino|3yraflo a® • C FI®* 1 )* 

wocli^x 1 * 4 ® (2 )« was toois&ed to ®i^iSfeaJLAl$i& 

£or*«s having the pn/aicai constants idonrtifial with those 

report®*! for €~a* «< a 

Fahi mg solution an* Tetllm ** *M 9 *Bfc **•!>• 

W* 02 3 , [if 2 * i»*» n ( to ****** ^ ** *w 

to 4 hm ■« i? la j **-y toy pa»'4P ohrou<Mito®cas>toy to the*® 

different solvent systswi C^l s®^ 







«tirw»*togrtrtiic analysis of ths cot^lotsly bydrolyaad 
sugar covoalad tl m ^r3»*iea of galacfceuwi and osaneoo* tbs 
it at iso aathsattea by uii sastbud of Hirst and donas 5 * 
showof %h# raolar ratio 1*1 batwa** the two ®u,qmg* In tho 
©X igos acch ar id®, Dm aquivalant weight* 114*2, showed tb 
to b« a 4i*aedhs*Mt« Hi® p*riod»ta oxidation st tad&so 
a£f*rd*<l th» liberation of 3*2 aelas of foralc ictd and 
c-.-nnai ’ : . •• - >?; •. :■ ; .■ •■’ V. to sr hhla of 

dlsscefeirlds* fb» liberation of 3*2 solos of formic acid 
Cfw the dtoaceharid* Indteatsss that thara 1® 1~*§ lMugt 
batwaan pslaetess and awinoa® tilts* as fctst disacctiarld* 
could not bo hydrolysed with smtlsln# it is Inferred that 
palsetoss and nannoaa bd« <*&fHksg» batwssn them* % the 
boats aril shows ewtdsncss# tbs oiipMarHdtsrftd# was identified 
to bo sptasllblsssu 6» a* < -J>*^alact^yr^io*yl-c- 
MWiopftamo and identity was further oanfirasd by cso- 
sbsooatograifbf with an authentic ss^ls* (fig* 2 1* 


01 igosacehar Ida 13)# was crystal! i»e© from ofehaiidl# 
fti.p. 22<S->27°# [<]^+ 9B*S^( in water#C# 0*$% )* It was 

.^hcawn to to# a singXs ant ity toy papas* dwfoosfeoprafty 
solvent |0)# CO and (a). (Sags 34 )* » reduced F*l&g 

solution «f Tolls?** *a raapaot* tbs o«*p Mo «« w hydrolysis 
of asyar and sdNHKftaaiib paper dvMMeniMB acamtoatton 
revealed the press*®* of gslee**** Mid rsaunosa* ^*** 
quant ltat too satiation by tJw oMuK of Hirst a»«S Jonas * 4 
*h-JwoC that g s l a idn— astfiowa aw present to tbs 

!«*»» i *»i tw4Ab to tohn rati® It <2* *ne etiwlwa lanfc wel^st# 



Op • air C to C* UmWd % « 

g r»p£le«U» tw * «" •»»-»<'*-**»• »*****• 
jcld hfd«0»»J* »*»«•* <»iy « hU » **“ 

oc t*»a au*** *6 *o • p8BSfcoa# 

^ todwiysis wtot* »»tote *H®t«*l tfe* 









atJ# « i^a lartopycano a® 
^flP » 


Hi# #aov# ^arturt contain in® U unit* ®* imkojni 
and pant^M non*nnecl«t|flM p*ff r®p®*ti *9 *mi&# ahl«to fully 
oacpi ilnu th« £a**wtiui € it olj^naaoeliAirid®# as afctainsa liy 
parti.*! acid h$f clraiy a la and agsaaa vail vttti til® analytical 
data of «*» i^lyikusclMrlda* Hi® dottad Xln* and doubly 
afro ?#d Uaq$ show %W$ prtdsbi* *»1® of tisaioci of linfcuons 


indie tt® iPicaiiAsi*y tyftoslysi** 

Trt«s poaynsnslMrJtfn aacis a® dasetfibutf a&w* sbouli * 
conaiMt 14 m»i*» of nstnpstfMsft* «itii tt» UNMin at 3 

s1S>l .23 ;»£ icjd £flyp$Jt.la9 USUl Of 13 SUQaP 4*1 &*• 

lh;j octiai coaMVfclas Of i*riodrt* IfiMratlAn of l®Mte 
aetd hiva b#an &i***nin*# to k* 14.1 i n»l«» and 3 *t® «**£**& l*«iy 

: ■ • V>- ■ 

«**. Medina n*ita of nolaraacc^ariyi® vfticii «r* In den 



r-r- . . . . 



voaafb titty ©I th© jU'-uetor# ©awisfc lam 

coB^lataiy oafe trafe fcftagf *k« las* p*©i»abl© t^rnmam 

tfii toraatlai oi ©Ite<A»acse*M*JW© *» w tailed m tip pMl 

eat# sigftt no© b# po— tbl»» 








tlM 4rl ml :m® wM*lm4 mzlp® £mit» (3 d®m 

strict 'P3 e^oasafully tf&fe paurolauM Jtter (6Q~«Q ° ) 
otiwnoi. **• po|f«ehwri*i «M <ct®a «*o* fete® «ct.r«ot*<i 
murls* Cfuftta of ** *** ****** «» P»e®®s 

w givao fin P oi 35* A Qlwwrl— • £ i«r *4s pi of tt» 

rruS * ttdMMviiifUi «a» * **• f uxmm* naiM 



with stose X'it» ethanol and dried In mil at toon %»mgmx&~ 
tore ( 49 q« ash content 3.I9X 3. 


Hi# dried crude pelyseedtoarld# was dleael .red la 
diet tiled water < 2 litres I ©cuts to to® 1* acetic eeM vitt 
constant stirring* Hw solatten was filter#© tad *** added 
vicy slowly to attest©! | i litre* ) vita const ant sttcrlng 
eid loept torer-eigiifc* Hie praeiplfeatsd jttiyaacchartde nee 
filtered end tits atocee process was repeated four times* to 
net & white fibrous a n cil e a s* {3§*9 g« aah i* 


r fta homogeneity of the yoly saeQher ids was cheated 

ay tte follow tog- M tort s „ 


Hie mm mma*m IS® 1 freettoneliy precipitated 
into two fr notices If rotten 2 and fraction SX>* MU **» 
f r td ides alc**®wtoh the ©rig teal polysa-eeterto® em hydro- 
ly**5«i and fittest ivsly estimated toy the oasai matted «e 
on ?.*• 44 • «*• »*to ®* mmmm* galactoee and 

xyloae to tooth the fractions was faund elnenft the ii»t*ii*U 
tod teat tot the per if tod polye^iiartoe see %o *• hofswitoW, 

m *11 mi 

polysaccharide (300 *p) *•* ***** *°* Me-eleet*e- 
H ** Jt di I fH f. 1 -'iST ©rocsdttre ess adopted as described or 


re id to® (IttteU see en 
4 neatest the distance Mmm 
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W># pmaM at tmtiKXfl firo-ip# mm 
I if %hm sifcted of mlchmt, 9116 m m <3 Hv& tm and mm found 

to i*§ MQliglbl** 
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31. u^cthoidMOf *mr* ****** mrnmmki me »mmt mm* 

mrvm* <9r ** J * & M* t45-» <1866 3 3* 

30. * lto . mi . Fl^4« «ii. MS** 99 iwm} iSm * U 
38, mn:,. * • 2k U«. Har©?.' ^ IfelS). 

328-6 (4af*l 

,a. . .. .-«» J. CW*. 




■-*%*»«»*, ut M* v«n makxmti.v* ft ( if m 1 . 

m* mlmU s •*«*•! ®* ffctU Thasl*, of ,ai*J*a*iaa # 

CflfdU) c IMS* 2* 

62* «***•*•# »Tyrjh» *•• and J<x*«s, J«K4i«# J.*»* chan. 

Soc«9 24 # mw i inn >• 

§2* JJU, Piitlw# **v* md Hiea^iSB# X**£*f H* 

chaau *©e.# 211 ( 2«S® U 

62* Aapteall* 0.0* # Hartbrook# «nd **»«l*r, «*» 

JrnOmmm «M«, 215 ass© ). 

64* Hilnc# H»# .icfcn Omm* i@*iiid«# 74f 1 lf*0 2# 

55* courtolo, j*k*i HftMrti# »* fKi ftwte* f«i mil* see* ch*a« 

Bio., ££ , 2U31 U958). 

§*• mxqm* K. o» won# aJ«i Cams. dr* an*#, jg. #iaoi#tliS®2a 
*7.U2 HMi« *«»•» <1. **1« Omm* ^ ft Iffa 2* 

CO 2 <Ua«m, C.H*. «Ml. mm* Ji» Ilf I Iffif 2. 

6 a. (») *%rior« 4*n# Amu** nc f j. umixr 0 * 1 . 4 ^, iMQimmh 
to) T>oOol» # H* # suits, *fA f# KtilllOi, liaOtUMi# >*•# 
3?sit.h# f *# *m4l* Qam*# * 550 1 2955 2* 
if* Caeefo* <‘**0 *» *1# Off* C In** jfi, # 92* ( 1965 2* 

70»(« 2 tod !*o«c«r» *?i # C2iw»ai»«jr^0te tothod*** 

X*t «, t, M ( 2956 2* 

col HUota, 6.# ‘HOoratory M— i f ii nn li of Uirandtogriidigr *# 
OtfaltMT - ® P* 2*6 t if® )• 

71. Tw»l¥«i, >f4,, Froefoc# D*p* 496 Marrlso)# d **>•♦» <At.nr® 



76* Mikr* «*# *nmmm in C itfanty 4r*f Oiiiikuy *, («d* ; 

'tiiatlwr !•%•)« Psmm Jc.voi* U # #tU7 * 11943 >• 

ft. KL*r*t, a# m*3 ^tth, f»i *@r. f»4 Ow*. Jg# 104 
IOt ****0 <1 • jbi*1» CO*®. 1T4 # 429 ( 1941 )• 

si. «atti» # r, *b«i r»« *n» cttani^sr «• wu** «*»• 

surf mcUzm** OHI.IWII Monoor*** *«rlas# a* in hold jj 

C*cp*ratlfl**# »** *e»*ii # P» 134 ( IMP )• 
m* rnmtmmq* h*o*« xisaiia®* **#• t4Wte*®fi# ton# w tat# J**# 

«ct* Oi— u «e !*»<*•• H ttl ( 1943 !• 

8)« 9|ri§iii*0i# a* «nd 99*011# 9*<*f or* w 00m» *xs##®3 ( #3®33ll94^)« 

04 • c*m?9. P*>. tfl* i4Rdte«*S# l»l«u Ch l^i 1ii<i» 4i» ®*1 (199©)* 

@gi Iteleft3*« if* *nttTj J.t. *»* !!■»•# elm** 

H - 
| ' 

'1 3 * 19 I 155§» )# 

85«(0)ftA£ 9ju«. MtC* tfd SatJOO# f## 4. m. Chm.ooe.# 2J£# 2221 11954)* 
(o) flit#, 4 *v« jn4 fbo* 9f4** J* ***• Cham* d*w# J|i # a6HU95l)* 

64* etwsfwSa, i«l*y Mim» *•**•# «W®*»# SNWflciifal# 4«®*9* # 

1399 < 19S© 1* 

v--.. 

ll?. til 4 i*lll# J**%* *o4 *altO# *•# ***1 1132 (1984 )» 

mi4.# a * i^ 84 1 * f3S l# 

83, *#rciv i, 4#©.V* m* <U1 «*c# **C*# J#Ctom»tm.#1400 <1949 >• 

89. ftolMfft.aat, «*2* *•** i* a, * a# * if34 *• f 

to. Mb Man. GmU*t (3m (ttNIO 9©c*# 330 C 1934 )* 



ti* i i*« u • «i* mi rfcwi » ***•• 

> iuo 4 imz u 

f 2* ft*K»rth # ft. I*- <tfM» Plant. *?%*♦# «l«d K«* 

*4cai * # * 3S4 4 IS S3 i * 

f 2* PtMmi** *nd Jamao. J .*«*•*, d»Gtana«£OQ.. 1278 (JS4SJ* 

f#* it*!**!##, H.L., *H«*h»a« in CuMfinti clwli tiy 1 * 

«ainl« # w« » w4tV« ?• 133 4 IMS I* 

»5, g|fir#^i. *»f WLngl*, 4.. and Janos# J.Kd4., j.<fe«n.®M : #2744UtSi} 
t* # 4*. UtimU# T*«*# HIM# **w # and 'M*®« J •*•**•* 

J.c****. doe H! * 4MI )« 

IHf. itaupjti# **. .and t wtl l* °*1»# J. Chen^do, IS i IWO )* 


20 j # mil ary# A..4.» »<4 igo#»ochaarid*« "# totnnstioBii 
f^tanogr.iptis an jjiim *®d Applied itlola^y # #fcid 
Division. v»i. 4. Pom** 8 ® mn vocluv# 

1;H . fender**, *•*•. HonoU, **• *** folntnr, *•*•# *• 
2919 C ItS® )* 

1 '<5« miotlor# A.w and ftiwo* w *** A. *n« awn. sac.# 

tf^ m soi^nav«.fK*ncU,®^*#dts«imMM m*9MC# a4 Wnn# * 

*■ lijjj, H#Hm $ g#t* ft* wl* 4 I9NWI* 


,X^4lfl»USS®3 

* +&« 






£V-i sn tl» pzm-.mk cm t#r mmitovtlm u£ tut 

fi 4ii Miuvt&min imm tii# ffmi&n of 

yj jtnittfA iilf*r, » * *»«• tom umtiMI* 


<§*»••• CNflrtlA# nlliMI tHMllMf 1**# 

tv^lMNi tom* fliriMroM* or piM mmD ltoli 1**1 Inch**, msomt 


imm § «blm» mm* fwiifc i • 1% toehna to tou« # 
or <st»t«w® mS mmMto pmtmm® tlitou pxmm&m* 4 - l« Fim*#ra 


4 artn 4 «■* April* 

Tlw pignut* in f o®to in mmiMm* raQino ton 
d intx tan m 3os^il»iar4» ftp®* «4so4n i**pp<Hr wontosjm Jfc 
In tr*LoU urf (ton*# pitofcrm*, <Px>ili Uf» 

» mt gr | | 4 |» Hit P** to COU«c4«d 4tt^ toli 

<ith a awUll ■* * — »> « jW*» W 0.1jeki4. a»* 

o* u. <,*»««»* u CaraUotivj, *otUa;*lc. 

u;tn*l*tattc. *U»U* urn** v**iru*jr 

'M.ilelm to kMP <M< «*C» IW “*»*• *“ ®® WIMnlt ‘* u * 

()»• > .,,« uM |liW* *** •“*" >"•* to 100111 ‘* !lnS 

nniimi >t. .4 > 









§111 




#•) 

Ml®mriit® agent ©and* 
tY«U4M# tfSM * 


IWlU 

#**»4l*M» 


mclil*** e«*d»® 

Twm* ©« l iK® t<l,, U 

^^ philic oafeur^i 

dm UlWpWi^ 7* 
eW £«mI eMwtlcal 

Ofucin ^^UmmmIAi 





i *,<5 .rV* 

JfttttlMa** 

!<*•# 

Ogam laiiiatiAi iMim lrki,m 

^pFllPPP 

jL^ II itaiifc tifcaii., Afc 

Ohmm txmm #Sn*» 

Mi© ) 

faiifea 

li»ftnrte i -. 

fcftM 

■■ .r. - , . ■ . • 

• Mlifft MR# ivitell 

tiatoitfi) 

fculftft 

!*•©• r©««i 

£*ft*laa» 

ItfM 

apwfto mkmKfoim 

faafu 

If*©** «©■*** 

3 »*lWl— i« 
id *0 

'%-iaiti iJUIp## {« mp 
iridoid || 2 A«K»»l©a) 

ypilfe# 


v <3 j i» iin&m 

i&#* 

ofeil 0 fti^Mi{ i* 4 W iri 4 ol 4 
flfOMlIl) 

neuiifta 

U»©yr©«Alft 

juainlncii— 

Was 

NiftMItM* P •»!*©*<*•■ 

IML* 

fmlte 


am) 

um>* 

flfJO ) 4 
{Iff© I*’ 

( 19 * 4 )* 


9 f l j tar ** • 

(DtidiiU 

li.Wx «■»!-* i Um*iU 
9 M 


22 *fhrAini 4 * 

. u | 

fr. Uca tv, i 1 

Q i 1 1 

2 2 # Cbrdwt i t ***• 

fom(i IDti 

Ml i urns i 

24* ... I 


tfpKftftOCftfl yul KM© t^ffO) . 

n»C* mm pbmmllm mm ** a 

fWl) 


9 # f 1 

icy 4,8 .aiAOtlVCKy 

ClftVGMI 

t«K*nr«t la ,**#**©•»» J» 
i # 7 6 #M *5 
tutr* mthmf ilmmm 


arm 

ami* 


GUd«S» V».C 4 > M »•*»»• 11970 1 

oKotata 


4 «tx* oi p^mmic 
®$&m® o* ©if*** | 

•lirialtl Cjjf 1 


CUff) 


!•» 


« 


CWMaOBlMi 


•» i m 

owtfc 


{Iff© 3 


3 © % ^fan^cfen i i* * 


.* u«« yu***-. — -‘T- 
ixArm 


. fc<*a 

feagk 








I «D9t« # 


IMK 4 IMMI 04M* gMCAla 

ji# 9&4» e&aaaofcie 4#44* 

K-MVrtn m%4 p 


.* ; ., k * -' -' i l ^ 

»o»r^K> t > Taxgldft 


s^m'rnrn iUmiI# 


f - J UOMCOl «XMMMA Ifeol # 
ai^gaoiie act/A nNtJHqfl 
im«r« gyp*i$iaiile *44 

mmwl m*tm* (fc Mara* 

goalc *ativl «*^ar 



roibursU 

ihf*a nm t lamina* 

tt*9M«kla 

' 

St T©^«1U 

1 «■ mm ■ Hal 

t UEsrtc *r. 

vartafc t>» 



m) 



i**«af*l^l* 

Ml &fo&ia 


11* MU '*’i ii 

uiUolU 

!i»3.tnn SSoX # i H**t**°l 

ap tootle acl4a *b 4 

hadarM* 1 * 

34«*aMF<«M»*A^ 

U4tlfolLi 

raateallo acid 
(ara» trltosrp®** a® 441 

IS# ■ 1 

w*Ow l“| 

Dm 4|)fl Sal 

1 -frfjc in 

•# « 1 4' Mm 

■ i , ■: 1 * 



truest** 

croc to. OpocM# 1» 

^ |lj% 


Dcyga 

3 •Qkucdi i 1 


w»*»aM«®r 


.31 

(19 £& 4 

lag 


4 Si U973) J 


M umr 

mtmmm 


umr 


(1969 r 


an ansi* 1 

9~*9k 


uwsl* 


mu «*»* >® 
imjtic 


(191*4 f 

am f 1 


***• sc a®»^ 2 


M tt 4lt» of t* #*»**«» 

«®Uf *•**!**•* for tlwt* In **» aot«y 

nwctigHt of o*v. 9mt*r***t* c»Uo»o* 

ntv *r» tty )* 

, tU . .*« enaoMd h»» I1HI«« 00 * 4tMd "“ h 
«Mr 4 «w-»°> *» » *“ hA * mu**— ****** 

„t«u ... «***•<> -«•“ ® W) “ * * , * *‘ t> 10 

ullil a x ^ lvtV *l ««r«t <4» «oocantr»t»“ •* r * iu<: * a 

..r»a.«c« to « r«I Mi nt-*«> vtaccua mw. » “»• 

■tn jum»n *t!v>r i 6 ii- 80 o ) t» mm* *-&« **** *it<***' 

I"! ,’^.tm.i mW> *ui *1— ■—• — **• 

lUtw „< itstuiya *»t»* M ” "'*** 

JU(iol# wd ttciUM ««• ••P**"'** »* *•*•*** *“" 

(j>> _ 4l ir>v aacom ,mir *• Ha***' 11 '*'** 1 

^ _„ -- thrif t ICIUU OMftOMI 

* „ 1 SMBMMW** ^*0* 

iy^ U*%U ^J||nur » * PH wl***"*^ 9 " 

r tv tly # 

< ! *»> ■' 








Hm iMcrlsy #i tin a^Umt'mea out «e »>w» 9* v » 

* ope** tni» pa jillt r»h «t «sr*aito.tt ton f«w* 

wiTitrd UiU# «|V« m r*u«i a*^om* 9 »« «*s». 3 tt°# 
itei «tiyi attract a ottac ootobla pust *»tojoeta$ 

tt* colon o**r * aikim ga «• tonwan* 

*swart:,t« |t*oJ olmito of tlm col ha piOAs* a disk faiost 

coloarod croa^oobi CD# ®*F* 1®^* 

itot aioctato <* oMf «llWi fraottoo *»» 

xirhu r* ift th jcon n^H fr I *«£•*• J 1st Olf^oront lot** 

,*» «*>yOOd to V«r C» 841 **»•**«*• 

a «*** 4 mmrn~mA) oo oOtato^. «" «=•**• ****** 

p«* **• .» «l«. o *f** otHfl am*a**-*o*mm 

„„, «*> a.-.M *,n$ v/V) »r*«-- »*— “ * ui “> ;i * " 
in th. ttr .ct. -mu C M(XWI.C* ID IMS ar**“W tM 







4 tm« «up* «*#* tmkmm, lar'forwil*# c i§*io 0 § # 
ointad from the fruit* of dhrdeni* **•**•*• m 
i on pan# n»s ma was •****» to he static mtitf 
ehroataogrss** to *** follow^ 


I 001 our ta i^itoodto rofloottoi 
ulth hfttatahlttrta <»ei© 
jaa« follow colour with chars 
sulphuric acid* 


(III 1 m g^vm ifi follow oroB9« colour w*fch eftnwBotw 

ferric chloride . — 

(lv , it ,*„**«* /•** colaar * ua 

which whowttM y« 4 iOW aaoorojcao* in iW't * 

Cv ) 1 . yellow inh colour was &ot^im4 m twstuta* 

^lO* ******* *oich was **!• « 

<S3SWffw«d ett addition 
» thw cofivouad CW* 


tvi ) h© chmg* 
v shill In h*riroehlorl« 



m® r «l«t tom position of tin nydroKf sroyp* ba«« 

isiiqntd on th* toss Is of various colour rsoctiuus* u*yr**Ut ion 
and *p#etr*l stawiiss of tJw c-«%^ond* 

it^;» cs^ioousi wti ok id it 1cm w lUi n&utr&i pot <*#3 id® 
astgaiists 9 ^v« 4 6 «i warn* *• p-hydrcacybmsolc a c -14 

Thto »Acfciai siiows tfcs* <*• iv^nivl flW co^x>js*a <»> — 5 




. ■. 


4Mm|POQHMI #1 


i&l aJUMl swpmc 


, 3 i. 2 fc >6 sv v 




fill m flllMBelk at* * UMmmtommim ****** 

of 40 mm of 9mA l {from 134 mo m mil Of **• Titian of 
*ort|nrt te i li ti* Indte 4 ti «0 **• **4 to** of 
«r»<« ■>» jx.nl* tw 4 ' or 3 Sl . m oo^toUiitjf o£ i*r»r*cjfl 
iny « povlt ten .3 «l oliinloAoO oy tl» *«fc «u* «M 
eoioor sl»« &y *M oo*pa-®« *i*h itwo ««t" hsf*t«W* 
tit gtjbl* m tmatlmg • 

I lit I a iNthoahraate of So as* of Jmo4 3 £*4 *** 

mo i »3 m») with*** a <*««*•*** ** • ll#l,i# mm 

oboMWXI toy th«»«rtl*too Vt Kxjlua oUkkWo to t*o^^h»oUo 
•Olac tun of *h# «rm~»a. TS.U *t>UX to 01 *|.km*»«! SJ * *»* 

ttf%# pfaMPr'.t Of 3 fJJTWP Alt [lOtlfcU® »4* 

itv) 4 stool* mix Mmrn® P*a* C2») of It ot tim 
. , % .to. i r f ir—fl t;U* ©r»*',aac« of 4 •* 



H i# ,1 Qivt Suci^nt ffUai «oi«« with faafctiaaollo 

»i«rc**» * ! * HjfQitiori4« tua ygmmam of fs?®»a a/dr-aty! 

«v 

ggv,jp «t p»#ifcA**i •§ • U>o ooleor iH aut diano* on «<Je*ibio» of 
curw. 9 m ui *tm**t&% Uso of tayfacacyl gruup ot ftofttfoi -5 






",h<* mu: IW ut t.)« cmi tf*s «<«•«*««* on '«#!**»afi M««l 
Hit rr » . €■ *iwn 4 spot wa* **»Mrv<rf in «tcb caw 

t il „o* uw, joJlv *» t jy star* * 

4 1 i f*-t m* ic i*ci4i^«t4r Wiiil *A* 8JT 

(it) WNtuKtftW* «4U> VflMT 036 

flit) vcr«rl.«c^ta *ctA.**t«rt50i2*48 */*) ©•«• 




— w mgs w*» metis ua with aost&e anuratide 

iW * * '" 84 W**** IM mU mm mm**m «**«•« wm Imm 

t^tiAlght * i> ° p^arwI in toil eoJ4 water «Ub oaaatant birring* 
1% was tutu can, w«§asd wil wH.ii water# dr la© ana cmvaLtJLliead 
fr» isitamui w /tol£ a cttyJL d«9iV4tiW| »#p # igy » aa°» 


tls» wwtfl in the acatylatod feriv^ttv# 

A^rssiH'tii by lb» Mfchod ©f *t*mi**xg»r* 1 *, *» 

&4 

«na mhcime * 


y».# c^oond (40 ma# tofcsn to &tf acwfccna (20 ml} *t»a 
«?n mxiifl »w "»ltli dlMMtt^Qfl sulvhsts (S 41) md anl^droa« 

1’ ■* ■> - to* car ©oast* (l.Og ) ftj rtf idling Ifc on a W 4 tw*w&,itt* im 
24 h- ir ;i« Hi * react ton .«Jxti*r# was cooisc, £ liter .4 m& 

y*u*& jf crusted lea. wtersMfKai a yoUw ansa wus eittisd 
4 > .11 it * ^ : utar jrt, «.wistf *nd rscysteiilaed from mtlunol# 





Hu* ccv$>oand €» a®) mm acldl«*d mi** smfcsmk 

pfXtmmtmm aolutio© m&ms rsfltcc for ft hours* Tbs 

«H«u» mm «ooX#ci «« tbs «ms» of — i^.nnama 

dlecl4*i tti dssireysd inf adding scdiu* b iaui^fruts fc*» It, sa 

r# 3 mlt tag solufclsa *#«# acWllaft with 4 ilmLm tydrotfOa ** c acid* 
wtK»r^iTK« * vtilt* C'g» oun<S wa* Mtpzg-n&m out. Hi Matt fUttcvl 
« iK* e*y*ft*Uissb iriA ««u*»a4 # a.j> # iltf. m. mm 
*•** sm battle *elb by Hi alxsd mult lag point and o^ciicoA^fiM 
MU* an 4 «*«Mn%ie •«wse>ls*i* f O.li in » bat ami ituritsd 
Miti> j«w»Ui ap«dKf br<uKg*Ata)L bH*a salt*. Isa)* 


JV ana vbibii spectra wax* records^ ar» aseJurur; 'tMSftJL wV 


sfMKtvopbut ■« 


' Jol-.it: i<n arid o* ir,«nt 


C i I Qusg x*jfid ♦• Journal 

lit) ctmi xAsiti fgtixtfiai *> X 
< Hi) Corayoqnd ♦ 3th in 4 ♦ ,1<1. 


C iv ) O/^ xnmd* Xh oroi #*#»«* 


at til* cuiftlKIlCi « 



M wt> il ***»*■ us a-tsutanoj,* /*r*t»c actoi 

44«l*§ vA ^ f t— ■ on ndoxtag with 751 othaaoiie 
tmllitoiMrkr «cA4 ftt ««v« « ««t«r Insolifelo ugifeosis*, having 
nai«cul'*r formal* StW* Tim r#«i>orwJ#c» to n 

l«»hiv« ^lUi %n*t •hawing tint th* p rtMncm of • glyoate*** 
lln «cir«eh huUim of Uwi wa* ecisfiptssia iff this 

hJantM Ic-Aicn of *a4 ehroctariaatlcn of tho agl/ean* *\& sugar 
AtolM-y outaiwo on <*o!4 l/i la of th» 


tn /«UCM tqipoM« Cj|^^ had «*•!>* A* . MUbm^kia 
solution it U*« ugiycuno $«*¥« Una following colour faucet ion* 


U) v^r loos of r «6 colour w»c* cfetuiii** *am it 





rouctlon with ath&iioi ic Jaric 


rwctiuai malcat#* uwfe thw:a is a hsftoeQf fr©^ 
-3. Hum tim ak®l«fc«i *-h# la daaignad 

i a- 4 vcfia f T £ 1*vmoI bAVlDfl thu ioiiflw ins hkhXstCNh 


6 







tma tli mm 


• 'm &*■ ■ •- - • v< t * ^5% nm Mb ‘ _ 

Miyaan It ***** two to «Imi hwwvpfvom mmlmom -so* I on® «* * 
cm *t posit few *3 ham fcMMM .jccooiitsti for th» co^opndix)* 
Tti* I* I **• £©«d to coitala thru* watheecyX groups 

by ate®®**® Mfttai# M parts Ml .Mid UBS cfiT* 


«na forssd a Uiasstrti aUKMlng ton prostate* of tao £r«*a 
tydrocri groups to Its surustor®* 

T*ia* to® .agXpcoot ctn tot m9S9'sm%.mb m 0 ^ri4 tOJto 
accounts for *U ths ssvan toy?*® otoan to It* 




Tli i re 1 t iv 3 ( v9lt too of rnothusyX groups tod of ttio 
hf*”r <yi , t i t ' h 4 v ? iifx flotsxtslosd by tin dsgrudstlflii Srtdias 
of t : *e cot%o'Jod to » 5 ttc colour reactions* 

**wi cvftpc no Maa css to loot* with otautr^X potusuiMfli 
parotfMiaOAto* toiraurtor acid *»» on* of tbs pco**** Uuiitod 

fro-n tti.i <ac to»»t too isteturs* 

i Pot**- j I U| ■ ■■■"' ■ *""■ * ~y 

;; */.*'¥!** >£ t-h® co®p©UB® ^ rw >:^p,tt Afe.o osc l&nt loti 



Meritrie told 



o 





, Tfm <* t*® hyar®cfl ** lori ' 

r. - «- - — - - — - - 

»ilft l **. MS «• > m th. » **»*£ “ adl 
wita . «*•..«•* u* It .thills •A*** • 
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